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In the February and March issues of the Railway Mechan- far as the extended use of these principles is concerned, have 
ical Engineer, announcement was made that three prizes of come slowly. The Santa Fe, however, has promoted this 


$50 each would be awarded; one for 
the best paper on each of the three 
most important production jobs in the 
locomotive shop. Judging by the num- 
ber of papers received, shop supervisors 
are far more interested in the driving box job than in either 
the rod or motion work jobs, and are least interested in the 
latter. Nine papers were submitted dealing with the driving 
box job, three dealing with the rod job and none at all deal- 
ing with motion work. What does this mean? Do the men 
in charge of the motion work job find the opportunities for 
improvement in their methods and organization too few to 
try their metal? Are the possibilities of the application of 
ng devices lacking? Or is the lack of interest 
in the job shown in this particular case merely a matter of 
chance, devoid of any particular significance? The latter 
is, of course, quite possible and, beyond raising the question, 
we are not disposed to draw any conclusions. 

While the number of papers submitted on the rod job is 
small, one of them is a splendid and complete study of the 
work, which will be found of as much value for the sugges- 
tions it leaves in the reader’s mind as for the specific 
informat which it contains. This paper, to which the 
prize has been awarded, was written by M. H. Westbrook, 
superintendent of shops for the Grand Trunk at Battle 
Creek h., and will appear in the July issue. 

In the case of the driving box job, there were a number of 
valuable papers and a careful analysis was necessary before 
the prize-winning paper could be selected. The award was 
finally le to J. H. Hahn, machine shop foreman, Norfolk 
& Western, Portsmouth, Ohio. Mr. Hahn’s paper will ap- 
pear in the August issue. 

In announcing the prize winners, the editors of the 
Railway Mechanical Engineer wish to express their apprecia- 

one of the contributors for their response to the 


tion to 
announ nts. A number of the papers will appear in later 
issues 


The Produc- 
tion Job 


Competition 


Pticw 
LdVDOT-S 


Une of high points at the meeting of the Mechanical 
Divisio t year was the splendid paper by John Purcell, 
_ assistant to the vice-president of the 
Apprenticeship Atchison, Topeka & Santa Fe, on the 
on the training of mechanical department ap- 
Santa Fe prentices. Mr. Purcell clearly showed 
an the remarkable practical results which 
Nad be tained from the use of modern apprenticeship 
methods the Santa Fe. He expressed these results in a 
~OnSETV: way, basing his judgment on experience extend- 
ig Over a period of 16 years. His observations were par- 
‘ularly gratifying to the Railway Mechanical Engineer be- 
“use this publication and its predecessors have been aggres- 
0 Dia cating the principles underlying modern appren- 
ceship 


almost a quarter of a century. The results, so 
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work consistently through thick and thin. There may have 
been times when its promoters lost some of their faith and 
became down-hearted—if they did this, however, it has not 
been noticeable from the outside. 

Not a few roads, inspired by what has been done on the 
Santa Fe, have adopted similar methods in the past few 
years. There have been some failures, but in such cases as 
have come to our attention, these can be clearly traced to the 
fact that departures have been made from those principles 
and practices which have been thoroughly tried out and 
have been successful on the Santa Fe. It is largely for 
this reason that the Railway Mechanical Engineer has ar- 
ranged for the publication of a series of four articles, the 
first one of which appears in this number, which will de- 
scribe at some léngth the apprenticeship methods as they are 
now being applied on the Santa Fe. 

The attempt has been made to develop and clearly de- 
scribe those methods and principles which are fundamental 
and which must be observed if the best results are to be 
obtained. One thing cannot be too strongly emphasized, and 
that is, that the shop instruction of the apprentice must not 
be left to a busy foreman or to an indifferent workman. 
It is absolutely necessary that competent shop instructors be 
provided and that the groups over which these instructors 
preside shall not be too large. It is not enough that these 
men are skilled mechanics, but they must also have a keen 
sympathy for the boys and special ability as teachers. 


The development of machine tools and railroad shop equip- 
ment during the past year has been stimulated by the de- 
. mand of the railroads for new and 
Developments in improved equipment. Some of the 
Railroad Shop equipment has been required for new 
Equipment shops and terminals, of which a con- 
siderable number have been recently 
completed and placed in operation. Increased demands upon 
the maintenance of equipment departments have also had 
much to do with the introduction of new equipment and 
production methods. A number of the larger railroads are 
developing production shops at central locations on their 
lines, where locomotive and car parts are completed and 
then distributed to the various repair points over the sys- 
tem. The growth of these central shops has placed the rail- 
roads in the market for machinery designed to work on a 
production basis. 

The requirements of heavy production work in railroad 
shops have been an important factor in recent machine tool 
design. This fact is emphasized by a review of the various 
new developments in shop equipment that have been de- 
scribed in the last twelve issues of the Railway Mechanical 
Engineer. Many of the improvements made on lathes, drill 
presses, planers and milling machines have been in the drive 
or feed mechanisms. This, of course, has increased the 
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productive capacity of these machines. A number of new 
flanging presses, shears and punches of large capacity have 
recently been placed on the market. An interesting develop- 
ment in this type of machinery has been the increased 
rapidity of operation which the designers have succeeded 
in incorporating into these tools. The need of portable equip- 
ment by the railroad shops has not been overlooked, for quite 
a number of machines suitable for enginehouses and outlying 
repair points have been placed on trucks or wheels so that 
they may be readily moved to points where needed. As a 
rule, these machines are driven by an electric motor, which 
can be plugged into the ordinary lighting circuit. A num- 
ber, however, are driven by air motors designed to operate 
by compressed air furnished by the shop air lines. 

A most marked improvement in shop equipment of all 
kinds has been the ingenious methods of lubrication. The 
importance of thorough lubrication, especially for the gears 
used in the feed or drive mechanisms, has been stressed in 
machine tool design in the past year. Many manufacturers 
are using automatic or forced feed lubrication on all bear- 
ings and an oil bath is usually provided for the gears. The 
later designs of lubrication systems also use the oil to better 
advantage and a great deal of the waste usually encountered 
in machines of earlier designs has been eliminated. 

The rapid development of both the grinding and milling 
machines has also been an interesting feature in railroad 
shop work. The utilization of these machines is practically 
in its early stages and future growth depends to a large 
extent on how far the shopmen go in co-operating with the 
manufacturer in studying the possibilities of these machines. 
It is evident, from the extent to which many manufacturers 
have gone to the trouble and expense of studying railroad 
shop requirements, that there should be little difficulty in 
purchasing suitable and efficient equipment for all kinds of 
work. It is only necessary for the shop man to make his 
wants and requirements known. Anything from small hand 
tools to planers and presses of larger capacity and rapid 
production are available. ‘There is no need to employ a 
large number of men to handle material, for trucks and 
cranes have been developed for the purpose of meeting the 
peculiar requirements of railroad shops. 

One of the most common charges made against the rail- 
roads by both friends and enemies has been inefficiency in 
its maintenance departments. Inefficient shops are becom- 
ing more noticeable every day by their rarity, and for this 
the modern machine tool must be given its share of credit. 


There are many evidences that railroad mechanical depart- 
ment men are asking themselves, “What can we do to in- 
f , crease the daily service hours and 
Engine Terminals mileage of locomotives in order that a 
Limit Locomotive maximum return may be earned on the 
Utilization tremendous investment in this equip- 
ment?” In other words, the impres- 

sion is sinking in that when a locomotive worth $60,000 or 
more is used in service only eight hours out of twenty-four 
and makes an average of but 81.5 miles a day (this was the 
average figure for serviceable freight locomotives, not stored, 
on Class I roads in the year 1923), something must be done. 
The number of serviceable hours in 24 must be increased 
and the average daily mileage increased in proportion. The 
proposition has been advanced to establish a goal of 100 
locomotive miles a day for serviceable freight locomotives 
not stored and apparently some roads are already doing 
something along this line. The Chesapeake & Ohio increased 
its serviceable freight locomotive mileage from 71.5 miles 
per day in 1922 to an average of 80.6 miles per day in 1923. 
C. F. Giles, superintendent of machinery of the Louisville & 
Nashville, advises that the average mileage per freight loco- 
motive day on that road was 93 in January and 100 in 
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February, based on the total number of locomotives owned, 
On the basis of locomotives in service the average daily 
mileage was 125 in January and 128 in February. There 
may be other roads which exceed the 100 miles-a-day mark 
but if so the great majority of railroads must fall consider. 
ably below that mark since the national average for 1923 was 
81.5 miles a day. 

What are some of the factors which limit locomotive 
utilization as expressed in service hours and average daily 
mileage? Obviously if a locomotive is in service eight hours 
a day in charge of the operating department it is in the hands 
of the mechanical department the other 16 hours, either un. 
dergoing heavy repairs in the back shop, being conditioned 
at the enginehouse, or awaiting call. The major portion of 
this time is spent in the enginehouse where many opportuni- 
ties to improve present conditions may be observed. In some 
cases terminals are compelled to operate without modern 
equipment for handling coal and ashes. Sometimes ma- 
chinery repairs are delayed by lack of machine tools. In 
other cases, boilers must be washed with cold water or the 
boiler washing plant has been outgrown so that locomotives 
are blown off to the pit with a resultant waste of steam and 
hot water which represents so many pounds of coal and 
hence dollars and cents. In other cases, for the lack of 
power trucks and crane facilities heavy locomotive parts must 
be removed from the locomotive, transported to the machine 
shop, returned and applied by manual labor. 

The Railway Mechanical Engineer will welcome the com- 
ments of its readers as to the practicability of establishing 
an operating objective of 100 locomotive miles a day based on 
the number of freight locomotives in service. Suggestions 
regarding the enginehouse design, equipment, or methods 
of operation which will be most effective in increasing the 
ratio of daily service hours to non-service hours will also be 
welcome. 


In announcing the names of the prize winners in the machine 
shop production jobs competition, one of these papers was 
said to be of as much ‘value for the 

The Last Word jdeas it suggested as for the specific in- 

on formation it contained. Indeed the 

Shop Practice same may be said of both the priz- 

winning papers. One of the strongest 
of the impressions made by these papers is the demand which 
progress makes for constant changes. Methods must be re- 
vised, the organization of personnel must be altered with 
respect to this or that detail of the work, and tools and 
equipment replaced if stagnation is to be avoided. It is 
clearly evident in both of these papers that the practices 
described are considered only temporarily satisfactory and 
that something better is expected and being sought. This is 
the penalty of progress. 

On the other hand, it may be said that no shop can operate 
successfully if constant reorganization is under way and 
that to get the best results men must become accustomed to 
the performance of their work according to a certain routine 
and in a certain stable relationship to the work of others 
with which their own is correlated. 

Here, then, is a direct conflict which must be taken into 
account in establishing a shop policy. Shall operations and 
methods be standardized and changes discouraged, or shall 
changes and readjustments be made at every opportunity: 
No doubt the logical solution is to be found in the adoption 
of a middle ground, where the effect of each suggested change 
of method, organization or facilities is carefully weighed 1 
its relation to the other operations affected. 

There are probably few individuals who are not sus 
ceptible to a feeling of pride in a good job well done. 1 
many of us, however, are inclined to make an occasional 
accomplishment last us for a long time. Wearing 
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laurels, we lose sight of the fact that they soon wither. 
With this tendency in mind, is it not better to err on the 
side of liberality in the encouragement of initiative with 
respect to the development of refinements in shop operations 
and the search for better devices to facilitate the work, than 
to adopt fixed standards in the shop and thereby close the 
door to progress? ‘There is no “last word” in shop prac- 
tice and the supervisor who is mistaken on this point is 
likely to have his complacency rudely destroyed the first 
time he exposes himself to a fresh idea. 

Beginning on page 333 of this issue is an article describing in 
some detail the organization and operation of the Atchison, 


Topeka & Santa Fe locomotive repair 

Study shops at Albuquerque, N. M. While 

The Albuquerque this article relates to production 

Shop Article methods used in one of the largest and 

most modern railroad shops in the 

ountry, the principles involved are applicable to almost any 

locomotive repair shop irrespective of size. The article will 

justify the careful study and consideration of every alert 

reader of the Railway Mechanical Engineer who is interested 
in more efficient railroad shop operation. 

While the shop buildings at Albuquerque are new and 
provided with the latest labor-saving machinery and equip- 
ment it is not maintained that all of this shop equipment 
would be justified at repair shops on small roads or even at 
minor repair points on large roads. The methods of sched- 
uling operations, handling material and securing close har- 
mony and co-operation between the shop employees and 
however, may well be employed to advantage in 
id shop not securing as desirable results along these 


supervisors 
ny ralir 
lines 

In obtaining data for the article a dozen shopmen in as 
many different departments were approached in an endeavor 
to ascertain their attitude towards their work and towards 
tl management. Almost without exception these men 
were found to be appreciative, loyal and in some cases en- 
ibout the comfortable, modern shop in which they 
vorked and the kind of treatment they received. ‘There is 
‘f the helpful effect of the shop council meetings 
ind noon meetings referred to in the article. They make the 

at Albuquerque shop is their shop. Moreover, 
the prot redress of grievances, and their fair, everyday, 
man-t treatment shown the shopmen by their foremen 
nd s sors is conducive to a feeling of harmony with- 
out wh 10 shop can be efficiently operated. 

The work of scheduling locomotive repair operations at 
Albuqu is handled by three men, an efficiency super- 
visor 11 rge of the scheduling or routing and two checkers. 
As a result of the operation of this schedule and the infor- 
le available by its records the different shop de- 
have been balanced and a certain amount of de- 

It should be 
noted that the shop schedule is set ahead of the performance 
ictuall ected. ‘The schedule is intentionally made 
Short, with the idea of setting a mark to shoot at and thus 
“eeping the various shop departments keyed up to a point 
‘oduction will approach as nearly as possible the 

shop schedule which could be met by all depart- 
tically valueless.” The coordination of a truck- 
nd material handling with the schedule is in 


He with what is coming to be the accepted practice in modern 
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most important aids to systematizing work in 


ie shop at Albuquerque and increasing the produc- 
ion in t] 


Speed al 


the kit | 


vital department of the locomotive shop is the 
‘ced chart attached to each machine, showing 
vork to be done on every machine in the shop 
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except three reserved for miscellaneous work. This phase 
of the work should be studied with great care, as it is believed 
to be carried out to a greater extent than at any other railroad 
shop. The organization of the flue shop with electric weld- 
ing machines for safe ending the boiler tubes and flues is 
important as is also the organization of the erecting shop with 
specialized gangs under each foreman for handling special 
phases of the work. 

Another essential feature of railroad shops not always 
given the attention its importance would warrant is the power 
plant, and the methods of reducing coal consumption at the 
Albuquerque power house are therefore particularly timely 
and of interest. 

Any attempt to measure the effectiveness of the schedule 
and shop operation at Albuquerque would be valueless with- 
out taking due account of the importance placed on accurate, 
careful work and the heavy nature of the repairs given to 
the locomotives. For example, of the 302 locomotives re- 
paired at the shops in 1923, 20 were given new fireboxes; 24, 
new cylinders; 39, new six-inch frames; and 24 were Mallets. 
An accurate analysis is made of the work expressed in man- 
hours per locomotive, enabling the shop management to know 
just what is accomplished and giving an intelligent basis of 
comparison with other years. 


New Books 


SHort Cut METHODS FOR CARMEN. By Hugh K. Christie, for- 
merly air brake supervisor on Pere Marquette Railway and 
director of trade education for the Brotherhood of Railway 
Carmen, 188 pages, 5 in. by 734 in. Price $2.00. Published 
by the Simmons-Boardman Publishing Company, 30 Church 
Street, New York. 

The text of this book covers in a simple, practical fashion 
103 devices and methods by which the car repairmen can 
repair cars with a minimum amount of labor. The author 
has had wide experience in the car repair field and is well 
qualified to recommend practical suggestions as to the best 
way to help lighten the car repairman’s work. The book 
is well illustrated and is written in the language of the car- 
men. It will be to the advantage of the car repair fore- 
man and his men carefully to study the text of this book 
which will obviously convince them of the many ways there 
are of improving the methods of repairing cars. 





What Our Readers Think 











A Reference Filing System 
Dunkirk, N. Y. 
To the Editor: 

In the May issue of the Railway Mechanical Engineer, J. 
Boyd inquires for a convenient and practical way of filing 
and indexing engineering notes, data and articles. 

First, I would recommend the purchasing of a four-drawer, 
correspondence size, vertical all-steel art metal cabinet. A 
wooden file cabinet will not prove entirely satisfactory be- 
cause the drawers will become so heavily loaded in time that 
it will be difficult to slide them. The steel cabinet is pro- 
vided with a Yale lock which makes all the contents of the 
drawers secure from tampering. 

The next step is to secure a quantity of new or used one- 
fifth cut tabbed guide cards, some sheets of heavy pressed 
cardboard, half an inch deeper than the regular tabbed 
guides, and also a number of heavy folders with creased bot- 
toms to allow for expansion as they are filled up. 

A list then should be made out of the suitable main divi- 
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sions and sub-divisions for making the guides. From the 
sheets of the cardboard large guide cards are cut and marked 
for the main divisions, these being tabbed one-half cut and 
standing a half-inch higher than the regular guides. The 
smaller guides are then marked for the sub-divisions and 
the tops of the folders neatly marked with printed or type- 
written labels. Comprehensive filing of data can now be 
started. 

It is necessary that all the guides should have easily read 
labels or it will be found slow work to find and refile data. 
The wording for the main divisions should be set up in 
printers’ type of a suitable size and style. The type should 
be inked with regular printers’ ink, white paper laid on the 
type and pressed down heavily through a pad of blotting 
paper. ‘The impressions are then carefully pulled off and 
laid aside to dry in a warm room. Several impressions of 
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A Filing Index for Keeping Railroad Data and Engineering Notes 


each title should be made to allow for spoilage and any 
future extension of the system. 

In order to avoid a lot of tedious composition in small 
type it is advisable to produce the labels for the small tabs 
by the typewriter method. As colors play an important 
part in filing systems by enabling the eye to quickly pick out 
any tab or group of tabs, it is possible to speed up the 
system by the judicious use of suitable colors. Therefore, a 
color scheme for the tabs should be laid out. Some of the 
labels may be typed directly upon white or colored papers, 
using a well inked ribbon. Others are made with white 
lettering and a dark blue background by the blue-print 
process, using negatives of thin white bond paper typed with 
a well inked ribbon and backed by carbon paper. Care 
should be taken to obtain deep blue-prints. 

The labels are then roughly trimmed to size, the tabs 
glued and the labels folded over the tabs and attached. When 
quite dry, the labels are carefully trimmed to the shape of 
the tabs, sized with thinly diluted glue and again dried. 
Three coats of celluloid-base clear lacquer is then applied, 
leaving a transparent coating of celluloid, glossy and wash- 
able. The sizing is necessary to obtain a smooth finish by 
filling the pores of the paper and also to fix the typewriter 
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ink which otherwise will dissolve and run in the lacquer, | 
found these tabs to be as good as when made after eight 
years of usage. 

The scope of the file can be enlarged from time to time 
until the major divisions include engineering, scientific and 
general subjects other than railway engineering. The sub- 
divisions are, of course, arranged to suit the writer’s own 
particular ideas and needs, but the file may be arranged for 
only railway engineering matter. A list of divisions and sub- 
divisions in railway engineering included in this filing system 
will be furnished to any reader on receipt of addressed 
envelope. 

Mr. Boyd speaks of copying engineering articles. This 
is a laborious process of acquiring information and consumes 
time worth more than the price of the magazine, beside 
which, the illustrations cannot be copied. A far better 
method, which the writer has used for twelve years, is to 
subscribe to the leading railway and general engineering 
magazines and to dissect them after reading, filing the useful 
articles, illustrations and data under proper headings. This 
method collects into one folder all the available matter on 
that subject, instantly accessible, which otherwise would be 
scattered through hundreds of magazines. Matter not needed 
can be discarded. A large photo print trimmer can be used 
to trim off the tops, bottoms and binding edges of pages to 
fit the folders. A ticket punch used on top or right edge 
of pages will identify all the sheets of an article easily and 
surely. The value of such a filing system, if kept up to date, 
cannot be estimated. ‘To the writer’s file is added every year 
the heart of one hundred and fifty railway and general engi- 
neering magazines, both weekly and monthly. It contains 
practically everything of permanent value that has been 
printed in the leading American railway engineering periodi- 
cals in the past twelve years, together with much earlier 
matter of value. 

ARTHUR W. LINE. 


A Small But Important Item 


MECHANICSVILLE, N. Y. 
To THE Epiror: 

A much abused and neglected part of railroad equip- 
ment is the cotter key. The importance of this item is too 
often disregarded by the class of labor to whom its applica- 
tion is usually left. The throttle rigging, motion work, rods 
and brake rigging jobs are not completed, mechanically, 
until cotter and split keys are put in and properly split, bend- 
ing both sides. 

Throttles become disconnected and are dangerous as well 
as expensive, especially if they become disconnected on the 
road. Motion work pins coming out cause serious failures, 
distorting or breaking expensive parts. The loss of side rod 
knuckle pins is a frequent causes of rupture to boilers. Brake 
rigging coming down causes derailments to cars as well as 
locomotives and in the case of such an occurrence in a tun- 
nel or on a bridge loss of life or serious accident to personnel 
or equipment may result. 

If the car inspector and locomotive inspector were forced 
to ride a fast freight in the caboose cupola or locomotive cab, 
where the swaying of the cars, and the rapidity with which 
the moving parts of a locomotive are working is emphasized, 
a closer inspection of these parts would result and the trouble 
would be eliminated. 

The honor rolls on some of our railroads contain a high 
percentage of cases where brake rigging has been discovered 
dragging, and the train stopped in time to prevent derail- 
ment. Many serious accidents are due to the loss of such 4 
small part as a cotter key. 


A ForREMAN. 
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i. Does It P ay to Install Modern 
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: Shop Machi 
= O achinery ? 
own p r ° 
| for 
ed A Discussion of Some of the Fundamental Factors Bearing 
ssed on this Important Question 
This 
umes 
eside 
etter By C. A. Shaffer 
1S 0 
ering 
seful 
This 
r on 
d we HEN comes to the matter of asking for authority work. New men, however, unfamiliar with these machines, 
ceded W penditure (A. F. E.) to cover the purchase would perhaps spoil enough work in one day to more than 
used stallation of new tools and machinery, the first amount to their month’s wages. Old planers, for example, 
geen estions h naturally arise are, what is the necessity sometimes plane out of true as much as 1/32 in. to the foot 
—~ the ne ls and what saving can be realized by their and by the judicious placement of wedges an experienced 
hacia operator can overcome this inaccuracy. This, perhaps, would 
_ f a convincing argument may be presented in not be discovered by a new operator until after he had done 
good machinery in the shops it is essential serious damage. Nothing is gained in most cases by using 
— ite figures be obtained as to the cost of in- poor shop equipment when figured on a cost per hour basis 
ane machines, taking into account all known as it takes a good man to produce even fair work with poor 
a ns § nitial cost, cost of motor equipment, wiring, _ tools. 
me : lat Figures should also be obtained showing Roundhouse Should Have Good But Not Single 
specific work with existing machines and 1 
” chensive comparison made of the unit labor Purpose Tools 
- st of ih same work on modern high-powered ma- At less important points on a railroad where there is only 
new machine, for example, costs $10,000 and _ an occasional job of machining of a wide variety of work in- 
she ings of 18 or 20 per cent on the investment, cidental to running repairs it seldom pays to install costly, 
t does, there can be no question as to the single-purpose machines. This statement, however, should 
N.Y Visa installing the new equipment. With a ma-_ not be interpreted to mean that a worn-out, good-for-nothing 
nist xs from 72 to 85 cents an hour in 1924, the tool can profitably be transferred from the back shop to a 
equip- hagem n well afford to install production machines roundhouse where the roundhouse foreman already has 
is too uch ot have been justified in 1914, when the rate troubles enough of his own without trying to maintain a 
yplica- s 34 1 nts an hour. machine tool fit only for the scrap pile. In the medium 
rods Otl than labor cost, however, must be taken into and larger-size shops, when labor costs and quality of work 
ically, nside ich as the speed of performing certain opera- are considered, it will usually be found a good saving on the 
bend- tions 1 hine shop in order that the required shop investment to replace the old, obsolete and badly worn 
7 itput tained and sufficient motive power kept in machinery with the best equipment obtainable for doing the 
1s well servi tition to handle the traffic on the road in work. In this line good results are not only obtained from 
on th $ complete, high-grade equipment of special and automatic 
ilures ii. £ Work I — , machines but much benefit may be derived by the conversion 
de ro 7 ork an Important Consideration of existing machines or by the application of improved at- 
Brake In tl shops where a considerable amount of ma- tachments which may serve to more than double the output. 
vell as nt lifferent kinds is done and all machines are Further advantages of modern machinery include the 
a tun- t bus f the time, it is comparatively easy to deter- individual or unit electric motor drive which greatly in- 
rsonnel ne Wh vill pay to replace certain old tools with new creases the flexibility of the machine shop and prevents tying 
; s. R nent may be necessary for one or more rea-_ up the entire shop as would be the case with light machines 
forced “ons USU .ccount of the generally worn-out condition driven from a line shaft when an accident occurs to the 
ive cad, r obsolet of machines or designs not adapted to the main driving engine or motor. In addition, when for any 
which TK 1 the machines have to be used. ‘There are reason one machine is required to be operated nights or holi- 
rasized, 0 Case the physical condition of certain machines days it can be started and operated as long as necessary 
trouble 'y be 1 they are of old, light pattern and insufficient without the power waste involved in operating a big driving 
pacity t lle present day work at heavy cuts and high unit and a long line of shafting. 
a ae" “peeds. happens in shops where old and badly- Mention will be made in the following paragraphs of sav- 
covere om m 


— is used that the best mechanics must be 
derail- nployed hine work of perhaps secondary importance 


such a n order time may be reduced as much as possible, 

ind that t} iy be a reasonable assurance of obtaining an 

Ceptabl y of work. In many cases mechanics have 

‘MAN. a tl ame old machines continuously for 10 or 
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rs and, knowing all of their idiosyncracies, 
fair production and reasonably accurate 
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ings which have occurred in ordinary locomotive and car 
work with standard machines or those commonly found in 
the average railroad shop, which would easily justify the ex- 
penditure for better equipment. 


Boiler Shop Machinery 


One of the most important machines in the modern boiler 
shop is the combination punch and shear, the entire output of 
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the boiler shop being more or less dependent on its ability 
to handle promptly this class of work. Many shops are 
still equipped with the older type of punching and shearing 
machines having a throat depth not exceeding 42 in. Asa 
consequence, with the advent of the modern locomotive and 
large boiler sheets up to 120 in. wide, the old machines 
will not punch to the center of the sheets. The common prac- 
tice, therefore, is to punch a series of holes on either side 
of the sheet as far as the punch will reach, a large number 
of holes in the center being left to be drilled on a radial 
drilling machine or, if that is not available, with a portable 
pneumatic drill and “old man.” ‘The labor cost of the latter 
method in particular is obviously high and a considerably 
longer time is required to complete the work on boiler 
sheets, which may delay the boiler work to such an extent that 
locomotives badly needed for hauling trains are subjected to 
otherwise unnecessary delays in the back shop. 

The remedy is to provide modern punches and shears with 
60-in. throat depths, or whatever depth may be required 
to punch to the center of the largest boiler sheets on that 
road. The same comments regarding punching machines 
apply to machines used for shearing boiler plate. 

In many shops it is advisable on account of limited space 
to consider universal machines which will punch and shear 
the largest plates and also shear all structural shapes and 
bar work. Some of these designs have unlimited shearing 
capacity as regards the length and width of boiler plate 
which may be cut. In deciding on the universal machine 
this important advantage should be remembered: The three 
operations of punching and shearing boiler plates and shear- 
ing structural shapes can be performed simultaneously or 
independently, with the result that in relatively small shops 
one universal machine can be kept practically in continuous 
operation during working hours. Special dies are made for 
these machines to shear the several sizes of round bar stock 
most suitable for staybolts. The dies operate to shear the 
bolts square with the center line, a small, but important 
feature when it comes to centering the bolts for subsequent 
machining or drilling tell-tale holes. 

Radial drills of 60 to 72 in. diameter are needed in most 
boiler shops to take care of all important drilling of large 
sheets and reaming for tube and flue holes. The rapidity 
and power of the modern radial drill gives it a production 
which, from the point of view of reduced labor cost and 
reduced time required for drilling operations, makes it easy 
for this machine to show a substantial saving over older 
drilling machines built before the days of high speed steel. 
Radial drills are also used for countersinking boiler sheet 
holes for all large openings required. 


Blacksmith Shop Equipment 


The increasing size and weight of locomotives and car 
parts has been instrumental in making many railroad black- 
smith shops out of date as regards to steam hammer equip- 
ment. Not many years ago 900-lb. to 2,000-lb. steam hammers 
were ample for most of the work handled in railroad black- 
smith shops, but today, outside of light or special work, less 
than 2,500-lb. or 5,000-lb. hammers are seldom installed. 
Large forgings can be turned out on these machines in a 
fraction of the time required with light hammers, which 
are about as effective on modern heavy locomotive parts as a 
woodpecker on a tin roof. The modern heavy hammer has an 
advantage from three points of view: Forgings can be com- 
pleted at one heat, with a resultant saving of fuel, saving of 
labor while waiting for forgings to heat, and saving of the 
time and labor required for the operation. 

Modern forging machines are at least three times as pro- 
ductive as the earlier types and represent a marked improve- 
ment in speed of operation and consequently reduced unit 
cost. Almost every railroad blacksmith shop has a large 
amount of bolt heading work to do and on the earlier types 












of bolt headers hand operation was required to turn the bal 
after each stroke until the bolt head was formed. With the 
new machines the head is formed at one or at most tivo 
strokes of the forging machine ram and the resultant increag 
in production in the course of an eight-hour day assumes in, 
portant proportions. The dies for forging machines de 
and receive a great deal of consideration in view of their gg 
and effect on the quality of the work. Expensive dies should 
not be made unless there is a sufficient volume of work jy 
warrant. Conditions vary so much at different shops thy 
the figures which apply at one may not apply at another _ 


Machine Shop Tools 


A machine shop tool, the installation of which is justifie 
and in fact is usually compelled by lack of capacity of oj 
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equipment, is the driving wheel press. Old presses whid 














A 54-In. Vertical Turret Lathe Equipped with Double Cutter Head 
Boring Bar for Machining Cylinder Bushings 


have been in service from 12 to 15 years usually have! 
capacity of 300 to 400 tons and are used for applying whee 
centers to driving axles. These presses were adequate whet 
axle size was limited to 8 or 9 in. but since the advent of ! 
and 12 in., or larger, axles the old presses will not develop 
the required tonnage. As a result, where new and mor 
powerful presses have not been installed, it is still the cus 
to drill a sufficient number of holes in the end of the a" 
close to the wheel seat so that the metal in the axle will gi 
way and allow it to be forced out with the old press. i 
only is this drilling a costly, time-consuming operation bt 
the axle is spoiled for further use. A modern 600-ton Pr 
is required to handle this work satisfactorily and the . 
stallation of such a press is justified even in shops whet 
it is used only a few times a day. The decision regard 
how much work must be necessary to justify installing a big 
modern press must be made after a consideration of ™ 
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om the nearest large shop equipped with such 
| the loss from holding locomotives out of service 


the bolt distance 





I: a press 
ie * at the point in question while driving wheels are shipped to 
increas and from this shop. 
mes im Specific Jobs Which Justify Machine Replacements 
ders. Driz Wheel Tires—In turning tires mounted on wheel 
s shoal centers modern 90-in. driving wheel lathes the average 
4 depth « tis 7 16 in.; the approximate cutting speed, 14 ft. 
hi: a per min.; the approximate feed, 3@ in. per revolution, and 
nother fg the av time complete, floor to floor, 1% hr. The ma- 
; chine formerly used for this work, while of the same size, 
was ( h lighter pattern and on account of its worn con- 
‘usti¢ell dition lack of strength to withstand the heavy cuts and 
ty of cig feeds, it r juired from 47 to 7 hr. to turn a pair of driving 
os whid wheel tires, depending mostly on the character of the material 
and the size of the tire. It is obvious that in shops where 
Sf any considerable amount of such work is to be done, it will 


pay to purchase the up-to-date heavy-duty machines even 
if they stand idle a part of the time. 

Car Axles—A modern, combination axle lathe can be used 
to advantage in most shops for machining the wheel seat and 
journal bearing complete and the rolling of the journal bear- 
ing, also turning and rolling cut journal bearings with the 
wheels mounted on the axles. The main saving effected by 
the use of the new type combination lathe is effected by reason 
of the fact that the machine is suitable for both new work 
and the reconditioning of cut journal bearings with wheels 
mounted on the axles during the latter operation. With the 
use of the old style axle lathes which do not have sufficient 
swing to handle axles with wheels mounted, it is necessary 
to press the wheels off before the axles can be machined and 
in doing this the proper fit on the wheel seats is usually 
destroyed and it is necessary to fit other axles to the wheels. 

Locomotive Piston Heads—In machining 28-in. piston 
heads on a 36-in. vertical lathe the average time is 114 hr., 
faced, turned, grooved and bored complete; the average depth 
of the cut, 7/16 in.; the approximate cutting speed, 40 ft. 
per min., and the approximate feed, .068 in. per revolution. 
The time for this work formerly done on an old engine lathe 
averaged 314 hr. 

Piston Rods—Locomotive piston rods are machined on a 
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was formerly handled on different machines, the operations 
being distributed between the bolt cutter, engine lathe and 
turret lathe, and it required from 8 min. to 25 min. per bolt 
to complete the job. With the new commercial staybolt 
threading devices which have been quite well developed, it 
is possible to utilize an old, replaced turret lathe and by 
application of the new, inexpensive threading attachment, 
first-class work can be turned out at a good saving. 

Shoes and Wedges—Shoes and wedges are machined on a 
36-in. shaper. The operation of planing on the driving box 
face, complete, averages 20 min. for each piece on a set of 
eight shoes and eight wedges. This work, formerly done on 
an old shaper or planer, required an average of 40 min. for 
each piece on account of the equipment used being inadequate 
to handle the work properly in good time. 

Locomotive Frames—The work of drilling frames is han- 
dled on a 60-in. radial drill, the average time complete per 
pair of frames being 7 hr. The time required for drilling 
the same number of holes in similar class frames on former 
old machines used for this purpose averaged 16 hr., this 
being due to the condition of the machine and the fact that 
it did not have the capacity for driving high speed steel drills 
at proper speeds and feeds. 

Guide Bars—An 84-in. face grinder is used for grinding 
on the face and two sides. The average time per guide ranges 
from 50 min. to 1 hr. 25 min., depending on the size of the 
guide and the depth of wear which must be removed. This 
work, formerly done on the planer, required from three to 
five hours and the surfaces were not as smooth as when 
ground. 

Cylinder Bushings—These bushings, with a finished size of 
30 in. by 32 in., are machined on a 54-in. vertical lathe, 
using a double cutter head boring bar in the turret head for 
boring simultaneously when turning with the side head. 
Turned and rough bored, the average time is 3% hr.; the 
average depth of the cut, 5/16 in.; the approximate cutting 
speed, 38 ft. per min., and the approximate feed, .131 in. 
per revolution. The time for this work, formerly done 
on an engine lathe of insufficient swing, necessitating the 
use of raising blocks under head and tail stocks, ranged 
from 12 to 28 hr., depending on the machine used. 

Driving Boxes—The average time for boring crown 






































24-in. high duty engine lathe. They are turned and rolled brasses and facing hub liners on a 42-in. vertical lathe is 35 
TaBL_e I—Typicat List oF NEw SHop MACHINERY ON THE 1923 BupGET FOR A MEDIUM S1zF Suop 
———-- — - ——— Cost s—— +> 
: Shipping Store Est. annual 
No. Met Description weight, lb. Machine Found’n Wiring Instal’n exp. Frt. Total saving 
1 18 in. by 3 in. by 1% in. double electric floor griaders.... 3,600 $1,000 $60 $100 $40 $5 $3 $1,208 $1,800 
2 20 in. by 10 in. engine lathe and motor.............csse6 8,000 3.600 30 50 50 15 2 3,147 375 
3 20 in. by 10 in. engine lathe and motor................. 5,006 2,070 36 50 40 10 2 2,202 300 
4 10G-ton forcing PLESS ANE MOROC. .on iss s.s0.c5s ssicn cs veweoe 10,000 2,000 50 75 50 10 ~ 2,185 325 
P 5 Universal tool and cutter grinder and motor............ 1,000 1.050 10 30 10 5 1 1,106 250 
Cutter Heat 54 tm. truck wheel lathe and Mictor...... 0.6. ci ccccccceos 80,000 13,500 400 500 400 70 41 14,911 1,800 
5 Universal punch and shear (car work)................ 46.000 5.700 100 150 100 29 30 6,109 700 
: Portable electric vivet heaters (4). 02. ..ccccsccccccecses 4,000 3,000 hone 1,000 igs 15 3 4,098 650 
: 16 in. by 20 in. timber sizer and motor................ 20,000 6,000 300 750 130 30 10 7,220 1,000 
llv_ have 3 v O-1b. Power RAMUMES. 6.66 a0.0560% 0.000 eau eiereltineinns se 9,000 2,300 50 150 50 12 16 2,578 400 
| : gh | Pneumatic ecld flanging machine, 34 1m. capacity........ 10,000 5,000 30 pare 50 10 10 5,100 600 
ying wie 
quate whet ae oniemmeanes — 
dvent ol +} en ‘ x ae ‘ . ; 
Silat mplets average depth of the cut is 3/16 in.; the min. a box. The time for this work, formerly done on an 
not develo? elie ; I : / ; * J 5 2 P 
and mote .PProxin tting speed, 30 ft. per min. and the approxi- old boring mill or engine lathe, averaged 2% hr. 
am Mae Mate fee in. per revolution. On the above machine 
the custom iy tape “athe : ; hi 1 
of the atm Um ton rods of chrome vanadium material, for Machine Tool Budget Forms 
le will “damp iachining time is cut approximately 40 per Typical examples of Illinois Central machine tool budget 
c 5 n . . a . . . 
ness, Ne om btained with the use of an old engine lathe sheets are shown in the accompanying tables, an examina- 
} 3. Wh) } . e 7 . . . . . a ¥ . 
‘eration bit a permit the taking off of the metal to the tion of which will indicate the care given to determine all 
aAli¥ at] 1: ° . . . . . 
\0-ton pres “ ( high speed steel cutting tools. elements of cost in installing new machines and removing old 
nd the iti uiton Radial Crown Staybolts—These bolts are ones, and the annual savings expected to result from the 
hops wher ‘umed 01 1. by 24-in. turret lathe equipped with a_ installation of new machines. Moreover, checks are made 
n regardilg 9 ‘ei nt. The operation consists of turning, fac- from time to time after the new machines are in operation 
5 iy ing I le . a . . ° . . . . 
ling a bie, . ee ead, necking and threading at both ends, to determine if the expected savings have materialized. 
5 f COr , A ‘ > . 
tion of tit mpiete verage time is 2 min. per bolt. This work Table I shows a typical sheet from the 1923 budget for 
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a medium size shop and Table II the machines which will 
be replaced by those listed in Table I. The following com- 
ments regarding the individual items in these tables may 
be of interest. 

Item 1—Old grinders to be relieved because they are too 
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through repeatedly in order to bring them to the required 


size and condition. This is very expensive from 


point of labor costs as the heavy timbers are hard to hand] 
especially on the back up movements in a mill room, whic 
is more or less congested. The new machine will be a heay. 
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the stand- 
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— — 
Taste []—Typicat List oF RELIEVED SHop MACHINERY REPLACED BY THE MACHINES LISTED IN TABLE I 
Item : : a —Costs—-~ - — Resin 
No. Machine Age, yrs. weight,lb. Disposition Original Found’n Instal’n Misc’l Total Salvage reg 
i—Floor grinder (helt dr.) .. ccc .ciscscccs 19 1,700 Retire $190 $9 $3 $1 $203 $8 5 
1 . 7 . = ¥ y ¥ > $5 
1—Floor grinder (belt dr.)............200- 10 700 Retire 75 4 pa 79 3 : 
2 OE ee era 18 4,000 Retire 450 16 1 467 2 0 
3 1—Bolt cutter.... kale Dees Fale ies ee ae 22 2,000 Retire 400 ae oe 400 10 10 
4 1—Forcing press, 50-ton.. et art ee 8 3,000 Transfer 827 25 159 = 1,002 50 Roo 
5 1—Cutter and reamer grinder.............6. 16 1,000 Retire 685 a 18 2 705 i 
6 ——S2-18. CAF WHEEL TRING. 65. c cic cccwoses 16 40,000 Retire 4,000 62 66 39 4,167 20 100 
7 1—Double punch and shear, and motor....... 30 19,000 Retire 1,260 31 20 5 1,316 100 50 
8 2—Forges ar A AAA ene 7-8 600 Retire 100 He ass 100 5 “9 
9 i—8 in. by 30 in. wood planer...... cece. 31 15,000 Retire 2,200 53 28 6 2,287 75 50 
M0 wikstalare a Sleiek ea bid Serre ere ee rE as nee ee eae ae ee i areeiass k 
11 I—Hand flangine clamp......0cccescccceees 8 6,000 Retire 259 10 18 3 281 30 20 











light, not powerful enough, or in poor condition and dan- 
gerous to operate. ‘The proposed new grinders are heavy- 
duty, ball-bearing, self-contained and motor-driven. Be- 
cause of their efficiency, they will show a satisfactory saving. 

Item 2—An old engine lathe of light design and generally 
inadequate to handle the work. The type and physical con- 
dition will not warrant general repairs being made. The new 
engine lathe is to be of the latest design, heavy-duty type 
with all necessary modern attachments. It will make a sav- 
ing of at least 40 per cent of the time required to perform the 
work now being done on the old machine. 

Item 3—Bolt cutter, to be relieved on account of age and 
general worn out condition; it will not produce good threads. 
On general work comprising various sizes, the special adjust- 
ment feature on the new machines alone as a production fac- 
tor will pay in a short time for the replacement, aside from 
the consideration of the quality of the work. 

Item 4—Forcing press, to be relieved on account of in- 
sufficient capacity to handle work on large driving boxes and 
other large pieces. A new machine of double the capacity is 
recommended, and the lighter one, which is in fairly good 
condition, will be transferred to another shop for use on 
lighter work. 

Item 5—The present cutter and reamer grinder has served 
its purpose for grinding small, light tools but it will not 
handle the heavy tools now being used on the machines, 
particularly locomotive reamers and large milling cutters 
such as are used on rod work. The length of these milling 
cutters exceeds the capacity of the old machine and they have 
to be shipped to another shop for grinding, which is expen- 
sive and causes much delay to the work. 

Item 6—The present car wheel lathe is in a generally 
worn out condition and requires eight times as long to turn 
a pair of engine or tender truck wheels as would be required 
on a new, up-to-date machine, the size and design of which 
will also be suitable for taking care of trailer wheels up to 
54 in. in diameter. 

Item 7—The present punch and shear is badly worn and 
will only punch holes or shear material up to about one-half 
the size required. Holes larger than this machine will 
punch must be drilled and shear work beyond the capacity 
of the machine is cut with an oxy-acetylene torch. The pro- 
posed machine will handle all sizes and a much greater 
variety of work, with a very considerable saving in time. 

Item 8—Forges used for heating rivets are in bad con- 
dition and expensive to operate, and on account of existing 
conditions are considered bad fire hazards. Because of the 
nature of the work, the new electric rivet heaters will effect a 
reasonable saving and be more desirable to operate. 

Item 9—The old wood planer, used for planing car sills 
and other similar work, is a double head machine and owing 
to its light construction, long timbers must be passed 


duty, four-side type and require but one operation to plane 
a timber on all four sides to the required dimensions. (On 
similar installation at another shop, work of this characte 
was performed in less than one-third of the time required 
to do the same amount of work when the old machine was 


used. 
Item 10—The electric driven power hammer 


mended for miscellaneous blacksmith work in the car de 
It does not replace another machine, but will 


partment. 
take care of work now requiring several men 
sledges. 

Item rt1—A considerable amount of flanging 
pieces for locomotive and car repairs is done by h 


then flanging by hand with mauls while held in a clamp, 
Better and quicker work with a resultant saving can be ob- 


tained in this case with the new power machine. 


Reclaiming Coulee Yokes 


By A. H. Anderson 


Foreman; Indiana Harbor Belt, Gibson, Ind. | Le 


HERE are a great many cars in service equipped with 


is recom- 


with hand 


of various 
eating and 


friction draft gears that have wrought iron, 5-in. }) N 


114-in., riveted yokes. The standard inside 
ment for these yokes is 245 in. from the back of 
to the face of the yoke block. When the yoke 
renewed, it means a material cost to the car owner. 
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\ Breakage 


Yokes, 2454 In. from the Back of the Coupler to the 
Yoke Block, Can Be Reduced to 18 In. 


this size yoke can be made over into an 18}-in. 
butt coupler yoke, as shown by the dotted lines in 
at small expense. 


of reclamation a considerable saving can be m 
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_-- tule af lip or through 
rivet holes 


Any fair sized repair track will —_ 
at least two such yokes a day and by the use of this met 


measure- 
the coupler | 
has to bi a: 
However. 


reclai 
The 
the f 


occurs asa 


Face of the 


by 914-1. 
the sketch, 





ade in the 


The 
Sadd' 
Roof 

































No. 6 


quired 
stand- 
landle 






















































































































































which 
heavy- 
Remova 
1 Roof ire Removed with Care to Prevent Damaging Them 
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No. 4 stamping machine, with a complete complement of dies 
which were made at the Macon shops, one home-made folding 
machine, a home-made hand brake for turning the edges of 
flashing sheets and the lower ends of roof sheets, a home- 
made air press, which is used for straightening sheets and 
for forming crown caps, and a dipping vat with side racks 
on which the sheets are placed to drip after being dipped in 
the paint. 

When the car roofs are renewed because they are leaking or 
in generally bad condition, the metal sheets are removed 
with more care than was the case before the reclamation plant 
was built. All of the removed sheets are thoroughly in- 
spected and those which can be reclaimed are sent to the 
shops. Those which are of no further use are then scrapped. 
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Dies Which Cut the Top Corners of the Transverse Caps 


The roofs are reclaimed in lots of from 30 to 90 each. 

After the sheets are sent to the reclamation plant, they are 
first separated into the two classes, the best of which includes 
material which can be used again by straightening the edges 
and soldering up a few nail holes, and the poorer of which 
includes the material that must be entirely reworked before 
it can be reapplied. 

Where the sheets have their corners and edges broken, 
they are trimmed in a shear on all four sides. The four 
corners of each sheet are then trimmed in the stamping ma- 
chine with a special set of dies the contour and construction 
of which is shown in one of the drawings. These dies make 
a neat job and when the sides and upper ends are folded, the 
top corners have projections which are bent over and soldered, 
making an effective lock. 
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Three edges of each sheet are then folded in the turnip 
machine, after which two inches of the bottom of the sheet ar 








These Dies Form the Raised Discs on the Roof Sheets and Support. 
ing Pieces 


folded under on the brake. The dies for making the impres- 
sions for the swivel supporting disk are then set up in the 
stamping machine and this operation is completed for the lot 
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Stripper 


Dies for Stamping the Bottoms of the Transverse Caps 


then going through the shop. This completes the machine 
operations and each sheet is next carefully examined for nall 
holes, or other slight breaks, which are soldered. ‘The sheets 
are then dipped in the paint, and are ready for reapplication 





Interior of the Roofing Reclamation Plant 
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‘ts which are worked over are trimmed to two 


ne size measures 2314 in. wide by 4 ft. 5% in. 
reet are I jong when finished. These sheets are applied with a 5 ¥-in. 


5 


4 sheets being required for a 36-ft. car and 38 for 


car. Where the old sheets are split or damaged, 
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from the lower edges, shorter sheets are manu- 
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inch for Cutting Holes with Raised Edges 


he same width is maintained, but the length is 
A flashing 75@ in. wide is used. 
ing and finishing pieces at the ends of the roof 
the same manner as the roof sheets. ‘The crease 
of these pieces is formed in a regular creasing 
as is commonly used in a tin shop. These pieces 
inches wide and in lengths to suit the two sizes 
ts. The long transverse caps are cut from sheets 
be reclaimed for further use as full-size roof 
y are cut seven inches wide and in two lengths to 
sheets. A special set of dies has been developed 
e stamping machine to form both the top and 
rs of these sheets. In the top of these caps is 


je Cap Screws 


































































ri the sheet. This hole is formed with a hand tool, 
me in one of the drawings, which punches the hole and 
, ra in one operation. The purpose of this hole 
— the 3¥g-in. carriage bolts which pass through the 
* Of the roof. 

The shor 
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dies for Notching the Corners and Cutting Saddle Bolt Cover Caps Off of the Strip in One Operation 


le, the edge of which is raised 4% in. above the 


ngitudinal ridge caps are also cut from sheets 

































which are otherwise waste material. These caps are cut 
55% in. wide by 23% in. long, and a special set of dies is 
used to form the ends. Each of these caps also has a 7/16- 
in. hole in the end with the edge raised % in. above the sur- 
face of the sheet. The ends of the cap are turned up % in. 
in a groove cut in the folding machine for that purpose. Re- 
ferring to the drawing of the turning machine, it will be seen 
that two turning rods are provided. That shown at A is 
used for turning the edges of the roof sheets. On account of 
the long drop and short turn-up on the ridge caps, the turn- 
ing rod shown at B was developed for this operation. 

The crown caps which cover the joints of the transverse and 
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The Corners of the Flashing Sheets Are Notched with These Dies 


longitudinal caps where they come together at the ridge of 
the car, are cut from the heaviest sheets to measure 814 in. by 
9% in. and are formed in dies under the air press. These 
caps also have a 7/16-in. hole with raised edge through the 
center, which is formed by the punch already referred to. 
The strips which support the roof sheets are formed with 













‘a 





























pone 









































le 
ial. 























L/S 
i 





"B-B" 





_ SECTION 











a raised disc in each end, over which sets the similar im- 
pression near the upper end of the roof sheet. This impres- 
sion is formed both in the roof sheets and the supporting 
strips using the same set of dies in the stamping machine. 
The supporting strips are 147 in. long by 5: in. wide. 

The flashing, which completes the lower edge of the roof, 
is made in two widths to suit the two sizes of roof sheets. 
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All corners of the flashing pieces are formed in the stamp- 
ing machine with one of the special dies and the piece is then 
folded and locked. The top of the flashing is held down 
with a cleat made from scrap material, which is folded and 
locked in the top of the flashing and fastened with two nails 
to the top of the car. The cleats are spaced so that there will 
be one under each of the roof sheets. 

The saddle cover caps are cut in long strips and run 
through the stamping machine under a die which cuts out 
the four corners and cuts off the piece in one operation. 

Up to the present time 1,131 of the reclaimed roofs have 
been applied, some of which have been in service from 19 
to 21 months. They have been inspected periodically and so 
far no complaints of any character have been received. They 
are at present in as good condition as when they were ap- 
plied and it is difficult to tell them from new roofs which 
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Both Ends of the Short Longitudinal Ridge Caps Are Cut with This 
Pair of Dies 


were applied at the same time. It has been found that the 
paint sticks to the old better than to the new sheets. 

When the plant was first put in service each reclaimed roof 
was produced at a cost of $13.95. This has now been reduced 
to $10 each, including the scrap value of the reclaimed metal 
and all overhead and fixed charges. Compared with new 
roofs, which cost approximately $55 and have a life of about 
eight years, a considerable saving is thus effected. 

Many roofs are removed from cars by the railroad because 
of leaks caused by one or two nail holes, or because of one or 
two bad sheets. Practically 90 per cent of the roofs of this 
kind can be reclaimed and the average for all roofs is 60 
per cent. The success of the reclamation work depends upon 
the maintenance of a rigid inspection of the material which 
is reclaimed. It would be a very costly practice to manu- 
facture and apply roofs using metal which had unduly de- 
teriorated. 
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Lathe Attachment for Turing Lif 
Shaft Ends 


SHOPS which do not have lathes large enough to 

lift shafts usually have trouble in re-turning or truing 
up the worn ends. A number of shops heat the arms of the 
lift shaft and bend them yaround so that the worn ends cap 
be turned, or rig up an old lathe for this operation by raising 
the lathe head and tail stock with iron filling blocks so the 
the arms will clear the bed, but both of these methods ar 
rather expensive. The lathe attachment here described js 
easy to make and can be placed on any lathe, providing the 
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Firing-Up 
Worn Ends of Lift Shafts Can Be Turned Quickly and Accurately 
With This Device 














N 19 

; _ cons' 

bed is long enough to receive the lift shaft. When using it, tien 
the lift shaft does not turn and is held in place on the centers Ran 
with the arms resting against the lathe bed. a result 
The mandrel A, which holds the lathe center, is bolted Hy, “sn 






to the face plate and the sleeve B, which holds the tool /, 
is keyed to the mandrel but is free to slide longitudinally. 
The tool is turned about the end of the lift shaft by the rota- 
tion of the head and is adjusted to the work and held in plac 
in the sleeve by a set screw. A short piece of 11/4-in. wrought 
iron is placed in the tool post so as to fit in the feed groove 
of the sleeve B. When the lathe is running and the feed i 
operating, the sleeve moves with the lathe carriage and the 
tool D is then fed along the worn end of the lift shaft. 

In order to hold this attachment more rigidly a steady 
rest E is bolted to the lathe carriage and is adjustable to the 
split guides which surround the sleeve with a running il 
These split guides should be made of cast iron. 

The use of this attachment is a safer method than the dd, 
as a mechanic is not in danger of being caught by the ams 
of the shaft as they swing around. 
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First Class Pullman Buffet Car on London and North Eastern Seats Twenty-two Passengers 
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Inproved Shop Operation at Albuquerque, N. M. 


New Santa Fe Shops Repaired 302 Locomotives in 1923—Marked 


Reduction in Man-Hours per Engine 








N 1922 the Atchison, Topeka & Santa Fe completed the 
construction of new locomotive repair facilities at Albu- 
querque, N. M., at a cost of about $2,500,000 for the 
wieral buildings erected and their complete equipment. As 


a result, the 


01 
77 1OCOMmOT 


1921 output of 56 locomotives was increased to 
es in 1922 and 302 locomotives in 1923. Of 








































Fig. Shop Mule Used with Trailers to Deliver Material 
1923 t, 233 locomotives, including 20 Mallets, were 
0 heay issified repairs. The marked improvement in 
ation the new as compared to the old shop fa- 
nies 1s shown by the fact that the average man hours 
“ enging 1924 (based on the first two months) was 17 






han the average man hours in 1923, 22 per 
in 1922 and 55 per cent less than in 1921. 


Efficient Personnel, Effective Schedule 


oly the increased production per man hour at 
nops, which in many respects represents a 


New Shop 


Unquesti 
MOuquerque 
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i One End of the Modern Boiler Shop at Albuquerque, NV. M. 


remarkable performance, may be attributed to three factors, 
(1) the large, new, well-lighted, well-equipped shops, (2) the 
efficient shop personnel in which unusually good feeling and 
close co-operation has been secured between supervisory forces 
and shopmen, (3) the simple but effective shop schedule sys- 
tem under an efficiency supervisor who, with a small staff, 
not only routes locomotives through the shops but is re- 
sponsible for material ordering and delivery. 

Too much stress cannot be placed on the importance of 
the new shop buildings as affecting output, particularly as 
the average railroad shop throughout the country is more 
or less deficient in ventilation, heating and lighting facilities, 
machine tools and shop equipment. A large proportion of 
the wall and roof areas of the new Albuquerque shops are 
of glass construction, arranged to afford light and ventilation 
to an unusual degree, and the shop is equipped with a full 
complement of modern shop machinery. 

In addition to the new machine and erecting shop build- 
ing, a modern equipped boiler shop, blacksmith shop, flue 
shop, paint shop, pattern shop and waste-cleaning shop have 
been constructed. Maximum flexibility is provided in the 
erecting shop owing to the provision of a 250-ton crane of 
adequate capacity to lift the largest locomotives. This crane 
in conjunction with a transfer table between the boiler and 
erecting shops facilitates moving locomotives to any erecting 
shop pit or, in some cases involving heavy boiler work, to 
the boiler shop. After the repair work is completed locomo- 
tives are transferred to the firing-up shed shown in the 
illustration at the head of this article. 

The high quality of workmanship insisted on at Albu- 
querque and the many labor-saving devices developed in the 
different shop departments also have had a favorable effect 
on output, augmented by the fine spirit of co-operation, en- 
couraged and developed between the foremen and shop em- 
ployees. The humblest employee of the shop who may have 
a grievance always finds an open door to the office of D. E. 


, Barton, shop superintendent, or J. R. Leverage, assistant 
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shop superintendent, who is immediately in charge of shop _ the store department to provide the necessary items not carrigj he 
operations. in current stock. Where new items which are authorized fy on t : 
The evident desire of essentially all Santa Fe employees that class of locomotives are not called for on the wl me 


at Albuquerque to pull together for the good of the shop and report, the attention of division officers in charge of the log. be the 
the railroad is no doubt fostered by the so-called shop coun- motive is called to this fact and proper authority requestaj al 
cil meetings which are held every second Thursday and which to apply them. forme 
can be attended by any employee of Albuquerque shops. On the arrival of the locomotive at the shop it is placa The 
There is no class distinction at these meetings, the voice of the and d 


machine shop sweeper having just as much weight as that of work 


his foreman. Matters of shop welfare are discussed at these 
meetings and the various suggestions developed have been 






































— 
largely instrumental in creating working conditions under 
which the shopmen as a whole are not only able but willing 
to do their best, to the end that Albuquerque shop may make :| 
as good if not a better showing than any other shop on the 2" 
Santa Fe system. ~ 
In addition to the council meetings, 15-minute noon meet- . Yy 
ings are held at the shop, the Monday meeting of each week é 
being devoted to safety, the Tuesday meeting to topics of 
interest to the shop crafts and organizations and the Thurs- 
day meeting to general topics such as railway economics, J 
freight rates and their relation to employees’ wages, methods 
of eliminating waste, time, effort and material in shop opera- 
s 
4 
Fig. 3—Gisholt Tool Grinder Used for Sharpening Standard Lathe, 
Planer and Shaper Tools 
on the hospital track and held there until ordered into the ; 
shop on a schedule which takes account of the proper balan 
ing of the shop in connection with the power ready to leate 
and the power remaining under repairs. This schedule i: 
however, flexible enough to take care of emergency cast 
Fig. 2—Powerful Holding Fixtures Are Required with Modern 
Machine Tools 
tion, etc. The interest of the men and the attitude of the 
management towards these meetings is indicated by the fact bi 
that when the speaker has something to say which is of actual 
importance and benefit to the men he is allowed to conclude 
his remarks irrespective of the blowing of the whistle. at 
o 
Major Features of Shop Schedule System cate 

It was realized that in order to secure a desirable shop out- _ 
put some effective method would have to be developed for beer 
routing or scheduling locomotives through the shop and yet T 
the management wished to avoid a cumbersome organiza- 0p} 
tion which might grow to such a point that the schedule 
detail would form an appreciable part of the actual work Non 
itself. As a result, the operations of analyzing work re- 0a 
ports, ordering material, and scheduling locomotive parts a 
through the shop were arranged to be handled by a produc- 
tion department consisting of an efficiency supervisor and two a 
checkers. 

Effective scheduling or routing of the work is rendered fig, 4 ~The Distributing Toolroom, Located in the Center of 
difficult without a correct and complete work report which Locomotive Shop neck 
in this case is sent to the shop by the division mechanical the 
officers at least 90 days in advance of the date of shopping. such as wrecked locomotives, or the temporary heavy requ por 
On the arrival of this work report it is analyzed by the pro- ments of some division for a certain class of power. te Dar 
duction department, both as to the operations to be per- emergency requirements must be taken care of promptly. nea 
formed and material required and the proper orders given to When a locomotive is ordered into the shop and 18 plac wh: 
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Ot carrie! HM the stripping track, complete copies of the work reports Master Schedule Sheet 

rey ye given to all departments, in order that all concerned may At the time the engine is placed on the stripping track 

Zz 7 ie thoroughly familiar with the work to be done, and par- jt is immediately scheduled on the master schedule sheet 
0c 


ticularly with changes which have been ordered made in (Form A) which is sub-divided into 24 groups of major 
former standards. operations, with the date on which each group of operations 

The locomotive is inspected while on the hospital track should be completed placed at the left of the group. These 
and during the stripping process in order that all items of dates have been determined by analysis of previous repairs 
york that may have been overlooked by division officers send- of the same class made to the same class of locomotives. For 


requested 


is placed 



























































———— 
SCHEDULE FOR ROUTING LOCOMOTIVES THROUGH SHOP. 
Showing the Various Operations, Classified by Groups, and the Limit of Time Set for Overhauling or Repairing the Parts Included in each Group. 
Engine in shop Side, crown sheets, side casings, Back valve heads ground. ¥, Tank cistern and trucks repaired. 
Vy Ash pan and other parts removed ¥ flue sheets, reinforced boiler 3 Dry pipe ground and bolted to flue 27 Coal pusher repaired. 
for unwheeling courses, or patches laid off. sheets. —_- 
24 Unwheeled. 13 Stay bolts, Radial stays, Tate bolts, ‘og Back cylinder heads ground and up. Superheater units in. 
All parts removed delivered to re- and Flexible bolts ordered. Reverse rigging overhauled com- Valves in complete. 
spective places Material ordered for engine trucks. plete. ZB Cad applied. 
——:-—-- Air pump and brake valves over- Air pumps up. 
Guides, crossheads and pistons re- ¥ Fire box, boiler smoke box and — —— jaiesinainiiahinsidition 
moved and delivered. boiler sheets laid off and flanged. ues in complete U. K. Cab boards and cab bolted com- 
¥ Piston or slide valves removed and MS now cylinders laid off and chipped. Boiler and fire box O. K. ready for plete. 
4 delivered. —_ —- test Steam pipes and pot in and tested 
Spring rigging removed and de- Side, and main rods annealed. Tank up. % O. K. 
livered. 3, Brake and spring rigging cleaned Motion work machined. 29 Boller lagged. 
Front end appliances removed and 4 and annealed and renewals Y All motion work up. 
delivered a Boiler mounting applied. Main rods up for valve setting. 
———— Driving boxes machined and J, Driving boxes fit to journals. Coal pusher applied. 
Steam pipes and pot removed and grooved for brass liners Pb Sorin = oe laid off. —_—_—_—_—_ 
3 delivered —_- pring rigging up. Jacket ‘applied. 
1 Jacket, lagging, al pipe oe. and 3 Cylinders and valve chambers — and crossheads ready to Running board bolted complete. 
cab removed and delivered. - bored and bushed. . Ash pan up. 
Frame and cylinders cleaned for 4g Binders grate rigging and engine Brake cylinders up. 7, ap lg 
inspection truck material forged. Engine trucks overhauled. 7] Tank painted. 
—_—_ Valve and valve motion parts oe and cab board brackets Front end applied. 
Superhes - d d de- 3 4 
Lathe 3 — wcpuiaieguntiigiaiss — iron ssl Valve gear, rocker boxes, and re- Scaw tune Gane ee annealed 
as io Gs Boiler, frames and — and 3 Frame and cylinders lined and ——— place, reamed and or renewals ordered. 
other ps ts. 4 — — 
ne eyinaer po very ene 49 auaae tates ane on driving boxes ee cee SE SN: SE Pistons in 
a Driving wheels and axles ma- Boller tested. 4 Brake rigging up. 
(2 ea eee Soe Engine whecioa 4/ Grates and grate, rigging up. 
or balance: 7 Flue beads cut, flues cut loose, and Cross-heads, brass lined and bab- eee Pipe work done. 
— removed and delivered bitted 26 een Seek up. Engine painted 
= - : . Main rods done complete. . 
ly to leave a eer eo ee 
ch dule i 3 Flue sheets, side sheets, — or Fiue sneets O. ¥ complete. — wedges up and trammed 4, Engine trial. 
~ne IS smoke arch courses and stay Stay bolts in and set. a 
ay i; bolts inspected. and marked for XZ Driving boxes planed. — 2 cottage W866 cnt 
ENCy Casts renewing. 20 Guides ground and crossheads ma- . Engine No. 
Sheets to be renewed, cut with gas.- ue oe - , Date in Shop 3/1/24 
siaeapecaensttiaeil ston r ts made. 
3 Flue sheet rivets cut and removed. car aay og Regpee yl — Clase revairs ’“G 3 -— 28 Days 
Flue sheets out. ues = & oe aD 
%, Stay bolts chipped and drilled. Eccentric key ways cut, and eccen- Sched.—Date out 
0 New sheets ordered. trics and straps up. 
Engine trucks stripped Tank stripped. Actual—Date out 
* aioe Dry pipe and steam pipes tested 
Actual—No. days in sho’ 
5 Side sheets, door sheet and throat at bench. : A P 
sheet removed. 4 
// Radial stays drilled and chipped. Cause of delays, If any 
Old cylinder removed 
Fire box removed. 
Stay bolt burrs or bushings re- 
J moved from outside wrapper 
l? sheets 
Cross-heads, guides and pistons, 
valve and valve motion, side and 
main rods inspected and new ma- 
terial ordered. 














Form A—Master Schedule for Routing Locomotives Through the Shop 

































































ig the locomotive to the shop may be properly noted and taken instance, a complete general class three repair for a certain 
care of. Also at this time all items of additions and better- type of locomotive is 28 working days. 
ments which are authorized for that engine and have not yet If a locomotive arrives on the stripping track on March 1, 
been applied are noted. by referring to slide rule (Form B) the locomotive is seen 
The inspection report is then sent to all concerned and a_ to be due out on April 2. The schedule supervisor takes the 
‘py analyzed by the production department which notes master schedule for that class of locomotive properly filled 
[a TTT ele ele eye 2|2|2|2|2\2|2\2|2|2|2l2|2|2|2 3/3|3]3/3]3|3 3/3]3]3 
| Day —»\2|3|2/5|7|8|9 [707 /|2\4\5\6|7 /|3\4\5|6|7 
~i2!3\s|7\8lgloln / 6|7|8\9 é 
UWonth-»\7|7'7'7|7| 77] 7|7|7| 717171 7171717171717 17171717177 8 99 9} 9}9}9}9|9}919}9}9|9}9}9}9}9 
ft Form B—Part of a 28-In. Schedule Slide Rule Showing Dates for the Entire Year—65 Days on the Slider 
enter of t 
essary ms of material that may not have appeared on out to show the number of days allowed for each group of 
wy requitt - origina! work report. The addition and betterment re- major operations, and places the date that it should be fin- 
ver, ‘Thee # Mls also distributed, particularly to the timekeeper’s de- ished to the left of each group. This schedule remains in 
promptly. “tthent and a copy of A. and B. requirements is posted the production office and is the base on which all further 
dis place me the locomotive so that all concerned may know just activity in scheduling and checking is built. 
) "Mat items 


will be applied new at this shopping. Schedule Form C is used by each department or bench 
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be finished. 














RAILWAY 


gang, one copy of which is kept hanging on the wall and a 
second copy carried by the checker. 
in from the master schedule and the date under each heading 
shows when the operation covered by that heading should 
In checking the work done, the actual date 
finished is shown in the proper column at the right under the 


This form is also filled 
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tion of the report is handed daily to the foreman who igs de- 


laying the game. 


Schedule Form E is the “Master Progress Chart,” made 


new monthly on a sheet of tracing 


cloth and showing every 


major operation on locomotives going through the shop. The 









































































heading “Remarks.” 


























This form shows at a glance the con- 
dition of the work in that gang for each locomotive. 

A tickler in the form of a small book is kept by the checker. 
It contains the working days of the month, in consecutive 
order, with a page for each date. 
for each locomotive the “operation group” is posted together 
with the engine number on the proper page. 
for the convenience of the checker so that he can tell at a 
glance each morning just which operation on every locomo- 
tive in the shop is due that day. 
tive previcusly noted on the schedule on March 26 his tickler 


From the master schedule 


This is used 


For instance, on the locomo- 














usual information as to locomo‘ive number, class of repairs 
Upper Date Denotes Schedule Date Que A. T. & S F 
One Tick v Denotes % Done , ° . 
Two Ticks v7 Denotes " Done ALBU QUE R Q UE 
ThreeTicks w~/Denofes 4 Done 
lower Date Denotes Date Work was Cormpleted P R O G R E S S 
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Form E—Master Progress Chart Made New Each 


and division from which a locomotive comes is shown in the 


columns on the left margin of the 
operation and opposite the engine 
containing at the top the schedule 
tion is due. 


This is where the final report of 


form. Under each major 
number there is a square 
date on which that opera- 


the checker appears daily. 


After a complete check of the shop is made, the checker enters 


in each square on this chart with 
of that operation on that day. 


drawing ink the condition 


If the operation is one quarter 


done he enters a check mark; on the date when it is half done 
sol 
he places a second check; when three quarters done, a third 





Fig. 5—General View of Well-Organized Flue Shop with Machines Arranged to Prevent Excessive Handling 


would show on the page for that date, after the locomotive 
number, group No. 26, denoting that all items under that 
group No. 26 must be finished that day. 

Schedule Form D is a sample typewritten delay list (in 
this case for the boiler shop) which is made up daily show- 
ing the exact items which are behind the schedule under 
the heading of the individual foremen. 
to the shop officers and also one copy is cut up and his por- 


A copy of this goes 


check; and when the operation 
shown. 


placed in the offices of the shop 


various points throughout the shop so that a!) 
thorough grasp of the exact condition of each 
day. 





In the example illustrated the operati: 
pleted one day ahead of schedule. , 
This chart is blueprinted daily and in ad« 


There is a heading at the end of each 


is completed, that date 15 
yn was com- 
‘on to being 
are hung at 
may have 2 
neration each 
department lin 


officers, copics 
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"* n the rt marked ““Maximum Delay” and in this square The production department, under the direction of the 
tet - chown the exact number of days late on the operation in efficiency supervisor, has assumed control of material and its: 
js SHOWS be 5 ? pa Wiss A . r : - . “ 
med hat department which was delayed the longest. The head of handling. All major items of material are ordered de 
de shat department is called upon daily to explain why this livered to the shop at the time the locomotive arrives on the 
rr. delay ‘red. In other words, each foreman is held re- stripping track and is inspected. However, there are num- 
n wit . . . . = ‘“ ‘ . , . . . . 
7% sponsi for his own delays and must show daily what bers of small items required by each department in addition 
urs pon : : 
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Month Showing Each Major Operation 
w Ea 
to avoid them. This chart also shows the total and these are procured by foremen making out a work slip 
ste lays the locomotive was held in the shop and the which is used as an order on the sub-store room located in 
1 maj which delayed it the longest. the center of the machine shop. This sub-store carries in 
iia . stock at all times over 1,500 different small items 
oper Form F Stimul K D t tal Rivalr ; : ; Ss Me : a 
op orm F Stimulates Keen Departmenta Vv a : . 
sis ; - P y The foremen’s work order is at once filled from this stock, 
| r progress chart is as flexible as is required and 
eas, gives se line on the weak and strong departments of 
— reason of the minute recording of maximum BOILER SHOP DELAY LIs? 
nein ch locomotive in each department. From this Aen, Bs co Dis Ms BNE 
quarte i ee ag i Ee eer ee 
i ie Form F can be readily filled in, showing a ities. a seiaiaiasiiiaias 
eer lysis of the shop output and serving as a definite S252 Back flue sheet patch not removed 5-17.....+ssseeeee 
. thin . : e 2010 Plues not removed 3-17. Waiting for removal 
diese guid lancing man-power in the shop. A complete $810 Been teetetsttsseseaseeseceezenseccecseeterceeeee® 
- P 4 ra , wit te oft ~d- O Staybolts not applied complete S-19...sseceeeeeeeees 
umm ion of the work of each department is afforded; 1108 Saabs Gat Geneoeh Sae'ee pone wat te seemeersaees 
also any special trouble that may have been encountered 





the work on locomotives for that month, such 
to get necessary material, etc. This form has 
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1 C—Typical Department Schedule Sheet 


rivalry between departments and while it has 
ily a few months has caused the average delay 
drop 40 per cent. 
ile is intentionally made short with the idea 
irk to shoot at and thus keep the various shop 
yed up to a point where the production will 
“PPrOas arly as possible the mark set. A shop sched- 
wa id be met by all departments would be prac- 





it date 15 























was colt i ae ss. All clerical work necessary on the sched- 

<< sorbed by the previous force in connection 
, to being Ss ‘k; the supervision of material has been 
e hung al aye efficiency supervisor and the only additions 
av have Sey rce strictly assigned to this work are two 
ation eacl for b, the machine and erecting work and one 












tment jn 





OILER GANG NO. 2 
S808 Radiale not applied complete 3-14.......cccccescsceed 


3808 Boller end firebox not 0.K. for test S-14e.e.e. 3 
3265 Boiler end firebox not 0.K. for test 3-18.. eol 
SSZ2 Fluse NOS removed S-1G..cccccccccccccccccccccccscocel 


AN AND FRONT END GANG 
1699 Grates and raging ENG 22505%55004060ss000eck: 
S730 Front en@ not applied S-13.....cccccccccccesseveseeet 
S808 Front end not applied Wt. on test 3-l4..cccccccssceed 
3808 A OR RBOt GPPLLEd S-Adecccccccccccccccccccccccececs eed 
3750 Grates and rigging not applied Wt. on test 3-14.....3 
$808 Grates anA rigging not applied Wt. on test 3-14.....3 





STRIPPING GANG 

1158 Engine not unwheeled S-llececcesenes ° 
ealase, crossheads and pistons not removed 3-18.. 
1158 Valves not removed 3-18......... eorccccccccccccscccek 
1188 Spring rigging not removed 3-lB..ccccccccccvccccccccel 
1356 Ashpan and grates not removed 3-18.ccccceccccccccssel 
814 Ashpan and grates not removed 3-=l4e.ccccccccccceceeed 
814 Guides, crossheads and pistons not removed 3-17...e02 
814 Valves not removed 3-17...+... 





crcccesoe Coccecccccccee 
1366 Units not removed 3-17... ccccececcece $06 060060se08 22 
814 Units not removed 3-17......... eoceccecccocccccccccee 
SS0S Remove Re Le Pe Cyle SelBccccccccccececsessvoceseoccced 


914 Engine not unwheeled: 5-19.... 


PAINT GANG 
S7SO Tank not painted Complete S=lS.ccccccececcccccescooc’ 


BOILER GANG NO. 3 
1113 Staybolts not applied 2 ge ET are 


11135 Flues not anplied complete 3-lO..ccccscccsccccvcecse 
1113 Boiler and firebox not 0.K. for test 3-1l9.cccccccces 











Form D—Typical Delay List Issued to Each Department 


and a requisition passed to the store department charging 
these items to the locomotive on which used, and this requisi- 
tion in turn is filled by the store department and the sub- 
store stock thereby replenished. Any other items which may 
be required and which are not in sub-store stock, are secured 
on a requisition issued to the store department and delivered 
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to the shop hourly by the shop mule illustrated in Fig. 1. If 
the material is not in store stock, the requisition comes to 
the material clerk as a turn down and the store department 
is immediately instructed to get this material on hand from 
the central store at Topeka, Kan. 

When such a turn down occurs, the foreman in charge of 
the operation involved receives Form G which in addition to 
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The allocation of certain specific work to certain machines 
results in several important advantages. In the first place 
the erecting shop men know where to leave and find par- 
ticular locomotive parts without the lost time involved in 
hunting up foremen. Machine operators become expert on 
specialized work. There is less loss of time in changino 
work and tool set-ups. Moreover, the work of the vari- 


































































































advising him that the item is not forthcoming, tells ous machines is balanced and the machines are kept speeded 
A. T. & SS. F._ RK CO. 7 
ANALYSIS OF OUTPUT 
FIGNTH OF... 1/924 
ALBUQUEQUE SHOPS 
MAXIMUM DELAY TO ENGINE IN Ahead) "pees 
Schid.| Actua ) Or | Ahead 
Schid.| Class | Dafe | Dave | Shop \ Strip \ Smith| Mach.\Boiler\ Tank | Erecf. |\Special\Behind| or Remarks 
Eng. No.\ Time \Repairs, Out | Out | Time | Gang| Shop | Shop | Shop | Shop | Floor | Delay | SthI/d.\ Behind 
ei RRLLS & 
Form F—Showing Delays in Each Main Locomotive Shop Department 


him under the heading, ‘What Effort is Being Made to 
Get This Material” just what has been done in the matter. 
This is a time saver as the foreman knows that the article 
is not at once available and can govern himself accordingly. 

The checkers then follow up these turn downs and as 
soon as material is received at the local store, see that it is 
brought to the shop at once. The delay from this cause 
is noted on the delay sheets and progress chart. A large 
amount of former delays on this account have of course been 
eliminated by analyzing the work report before the locomo- 
tive arrives and inspection reports after arrival. A reduction 
of 75 per cent in the number of material turn downs has 
been made in the past year. 

Trucking Service Saves Time and Labor 

A trucking service has been installed using the Shop Mule, 
shown in Fig. 1, and trailers. This service is on a schedule 
run to all parts of the shop over a regular route and picks 
up material at any station, carrying it to any other station. 
Each column in the building has a station number and it 
is only necessary for foremen to mark the station to which 
material or locomotive parts are to go to have it delivered to 
the proper point. One complete trip every hour is made to all 
parts of the shop and it is found that this works very sat- 
isfactorily, practically eliminating hand trucking, giving 
maximum efficiency in the use of the shop mule and cutting 
necessary supervision over the trucking service to a minimum. 

Shop orders are issued by the store department and sent 
to the production department. The material clerk at once 
orders the necessary parts to the shop and has them sent to the 
correct machine. A copy of the shop order is given to the 
gang foreman in charge who returns it to the material clerk 
when the work is finished. Where work is necessary by some 
other department, the material clerk issues an order for the 
delivery of this material to the proper department and sends 
with it a copy of the shop order as before. When these orders 
are finished they are returned to the storehouse and the 
shop order is closed. 


Speed and Feed Charts on Each Machine Tool 


One of the reasons for the good results obtained at 
Albuquerque has been the attention given to the machine de- 
partment in order to bring its operation to as high a point 
of efficiency as possible. With the exception of three tools, 
namely, a lathe, planer and shaper, the work on all of the 
rest of the machines is assigned and charts posted on the 
side of each machine show the kind of work assigned to that 
machine and the exact feeds and speeds to be used. These 
charts have been worked out by tests for each machine and 
represent the feeds and speeds at which maximum production 
over a period of time can be obtained. 


up to a higher point of production than would otherwise be 
possible. 

One machine demonstrator or checker is constantly em- 
ployed seeing that these feed and speed charts are observed. 
This man reports directly to the assistant shop superinten- 
dent. As a rule no difficulty has been experienced in getting 
the machine operators to put their speeds and feeds up to 





TABLE I—Typica 


EXAMPLES OF FEED AND SPEED Cuarts MovuntTep on 
ALL MACHINES. 
Boring Mill No, 5,247 
Item Speed, ft. per min. Feed, in. Cut, in 
IRGCEMESIC. <COARIS. <.c00.5.4 0a<:3-< 50 1/16 1/4 
PICOCOMIPIC BETADE. ona. .c.o.0s060 84-180 -083 to .068 3/16 to 1/16 
Nn ee ree eee 100-200 1/10 io 1/30 1/4 to 1/16 
Walschaert link frames........ 10€ 1/32 1/16 
Le Se ee eee 30) 1/16 1/2 
Oa ne ere ee 25 1/32 1/8 
TRUREORIE. WINK, \oias6: 836:400:6:0. 04:62:00 4 30 1/16 3/32 
Short smoke stack ........... 50 1/32 1/4 
Cylinder heads ......... re 60 1/30 1/8 
ER NS oe eS acs eine aces 30 «433 1/4 
ee a ee ner eae 100 . 068 1/8 
CEE COSUINGE ciccs ccc ciccince 55 1/16 1/8 
Slotter No. 3,010 
Item Speed, ft. per min. Feed, in. Cut, in 
Crosshead (clearance) ........ 25 1/16 3/16 
Se Se 6 re 25 1/16 3/16 
i ee ee ere Fob 1/32 1/4 
reve Dox BLAH 6 acs 6iac.e:s0e 40 1/16 
Planer No. 5,237 
Item Speed, ft. per min. Feed, in. Cut, 1 
BE raceiceso sia clare wckrainleshuktwiaieosiwe 30 1/16 1/5 
ee 30 1/16 1/5 
ene rer ae + 35 1/16 Lie 
ee gl a 30 1/32 1/3 
NS ne ee 35 1/16 1/8 
WOCOMHC CLAMES 6.6505 css 25 1/16 7 
Lathe No. 2,955 
Item Speed, ft. per min. Feed, in. Cut, in 
STN RN ois), soeteis.0is0biewa 75 1/16 ] ; 
Piste Valve TOON ....s0cc0. 658 50 1/16 1 id 
Piston valve, grooved......... 50 1/16 hg 
CEOSSHOAG THUS ii. 2 ec sce. 75 1/16 J : 
MEE ME ws civics sacccncanenis 75 1/16 
Wheel Lathe No. 3,041 
Item Speed, ft. per min. Feed, in. Cut, 1 
Driving wheels, 48, 50, 56, 60, ss i aa 
POPE os vae ni oninde sitar 13 to 15 7/32 age eee 
Turret Lathe No. 5,779 a 
Item Speed, r. p. m. Feed, in ¢ 1/ ae 
BANOO DIB. oioce said 6:6:0;0\0 nse 100 109 116 
UNIO Foe sic owen Veatowaes-s 100 153 1/2 
CROMMMONG COMBE 3 icis.s.c:scis scone 38 109 1/4 
IE oo oi picsadis vid ech artistoreaiane 136 109 
Slotter No. 5,238 
‘ . ut, in 
Item Speed, ft. per min. Feed, in. ee 
CN po rician regu earweneny x 30 1/16 1/8 
Saddles ....cccccscccccsesoes 30 1/16 1/8 
"gp Re eReree 30 1/16 5/8 
Eccentric keyways ...........- 19 1/16 1/4 
Eccentric cranks ..........06- 25 1/16 
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called for, but whenever a difference of opinion 
arises between the machine operator and the checker, the 


ne 


word goes and the machine must be speeded up or 


directs. This checker has become so familiar 


various shop machines that he can tell with a fair 


Al 


cS 


curacy by glancing at the ‘position of the operat- 
in passing whether or not the machines are 
the correct speeds. Typical examples of charts 














Fig. 6—Close-Up of Thompson Superheater Flue Electric Welding 


Machine 


ach machine showing the class of work to be han- 


ch machine, the cutting feeds and speeds are 
able I. 


tput of the machine shop has also been greatly 


labor-saving jigs and fixtures which will be 
a subsequent issue of the Railway Mechanical 
space is not available in this article. As an 
the powerful work holding fixtures required by 
feeds and speeds used on modern machine tools, 
called to Fig. 2 in which a 56-in. steel loco- 
ig tire is being bored. The nature of the hold- 
readily apparent from the illustration. The 
ted on four right-angle brackets resting against 
Four additional right-angle brackets firmly 
boring mill bed are provided with set screws 
the tire, which is held rigidly against upward 





DATE cc ccccccecccvccecceseseseeesses 


ON EnginGeccccccoccccccvecesesssceseseseresee 
ee eeerocccrsccccoces Tereee eee eee eee reer rere rrr rere rrr 
ce ececcccsccere eee eee reesesrecsserereeeeeeeresesesseee® 

ce recccccccccccccccs ccc cer cececcccccec eer eseseeteeese 
i down by the Store Department (Date)ececccccccccesce 
being made to get this materiale-.ccccccccccvcsccvece 
errrrrrrr rere ys eee erccccecceeeseeeeeceseseeeeeseeses 


Yours truly, 
MATERIAL SUPERVISOR 








n's Information Blank Showing Material Lacking 
in Store Stock 


r heavy cutting feeds and speeds by four 
it one end in the table T-slots and arranged 
y wedges. 

Lathe, Planer and Shaper Tools 


of the machine operations has been further 
use of standard carbon and high speed 
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steel cutting tools for the shop machines. These standard 
tools are made for the system at Topeka shops in accordance 
with gages which give the proper degree of rake, side slope 
and clearance angles as described in an article on page 705 
of the October, 1923, Railway Mechanical Engineer. Prop- 
erly ground tools assure the removal of metal in a minimum 
time with the minimum consumption of power and with 2 
more desirable degree of smoothness and accuracy than would 
be possible when each machine operator grinds tools to suit 
his individual fancy. In addition, machine tools are 
operated a larger proportion of the time with a desirable in- 
crease in production. 

A supply of these standard tools is always kept on hand 
at Albuquerque shops, ready to be put in service at a 
moment’s notice. All grinding is done by one man on a 
Gisholt tool grinder shown in Fig. 3, complete instructions 
for grinding the tools being shown on the chart at the opera- 
tor’s right and a full set of wooden models of standard’ 
tools being enclosed in the cabinet mounted on the boring 














Fig. 7—Boiler Sheets Are Flanged Cold on This McCabe Pneumatic 
Flanging Machine 


mill housing at the right. The tools are gathered from the 
machine by a tool runner who takes them to the grinder for 
resharpening, others being furnished to the machine opera- 
tor in the meantime. Badly worn tools, after being replaced 
by new ones, are taken to the tool fire in the blacksmith shop 
in batches twice a day. The tools are re-formed by the 
blacksmith who also has a set of standard gages to work to, 
thus eliminating the necessity of removing excessive stock on 
the first grinding. The tools are then rough ground and 
afterwards returned to the tool fire to be hardened. Machine 
operators are not allowed to grind any tools at Albuquerque. 

Fig. 4 shows the appearance and equipment of the well- 
lighted distributing. toolroom, located in the center of the 
locomotive shop. This toolroom is large, with convenient 
racks for the thousands of small tools required in modern 
locomotive shop operation and the arrangement of the racks 
is such that any desired tool can be found quickly. The 
location of this distributing toolroom between the machine 
and erecting departments is a desirable feature not found in 
all railroad shops. It is just as accessible to the erecting 
shop men as to the machine operators. 













































































Located in the center of the balcony on the south side of the 
machine shop is the manufacturing toolroom, a very impor- 
tant department of the locomotive repair shop. This depart- 
ment takes care of all repairs to tools such as pneumatic 
hammers, air guns and jacks and makes general machine 
repairs. It also has facilities for grinding drills, reamers, 
taps, dies and special form tools. It makes all inspections 
of air hoists, cranes, cables, etc., and inspects all shop 
lockers, drawers and boxes weekly, removing all ‘surplus 
tools. Worn reamers, staybolt taps and other tools are an- 
nealed and worked up into smaller tools and parts for flue 
expanders, etc. Rivet snaps, cones, and buttonheads are an- 
nealed and turned’ to the next size. Jigs, fixtures and dies 
used throughout the plant are also made in this department. 


Flue Shop Work 


Perhaps the most important part of the boiler department 
work, capable of organization on a production basis, is the 
welding of tubes and flues, which work is performed at 
Albuquerque in the north wing of the boiler shop. Two dif- 
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Fig. 8—Storage Shed for Boiler Plates, Tubes and Flues 


ferent gangs are employed, cne on tubes and the other on 
flues, the arrangement of the machinery being such that all 
movements are in a straight line as much as possible, thereby 
eliminating back movement and excessive handling. A 
system of tracks leading from the flue rattler and storage 
shed to all doors of the flue shop eliminates extra handling 
of flues. Referring to Fig. 5, the equipment for handling 
the small tubes is shown in the foreground with the larger 
superheater flue equipment in the background. The welding 
operations in this shop are done on two Thompson electric 
welders, a close-up view of the five-inch machine being 
shown in Fig. 6. The belt sander is shown at the left in 
this illustration. These electric welding machines operate 
on 440-volt, 60-cycle alternating current and enable safe 
ends to be welded on tubes and flues rapidly and with a 
small percentage of failure. All tubes and flues are tested 
after being welded to make sure that no defective ones, re- 
quiring subsequent removal, are applied to the boiler. 

A large amount of heavy boiler work is done at 
Albuquerque and in flanging boiler sheets the McCabe pneu- 
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matic flanging machine, illustrated in Fig. 7, has proved an 
important time saver owing to its ability to flange these sheets 
cold with accuracy and speed. 

Adjacent to the boiler shop is an exceptionally well 
arranged shed for the storage and handling of boiler plate, 
tubes and flues, shown in Fig. 8. All of this material js 
under cover and protected from the weather and by means 
of an overhead conveyor system one or possibly two men can 
handle the heaviest plates from the storage shed to the boiler 
shop. , 
Additional Blacksmith Shop Equipment 


The blacksmith department, located north of the machine 
shop, was recently strengthened by the addition of 
three new steam hammers ,of 4,000 lb., 2,000 lb. and 
1,000 lb. capacity, respectiyely. Two new blowers were 
also installed for supplying air to the forges, which were 
recently re-arranged back to back so as to conserve floor 
space. Three oil-burning furnaces are in use at the present 
time and more will be installed in the near future. Plans 
are also under way for a complete tool forging and hardening 
outfit. 

Many locomotive forgings are made in the blacksmith shop 
of scrap staybolts,. first cut to a convenient length, then piled 
in the furnace and heated into a mass, and drawn to 6-in. 
by 10-in. by 5-ft. slabs or billets. These slabs are later 
forged into drawbars, binders, equalizers and all other forg- 
ings requiring this kind of material. All bolts used on 
locomotives are forged in special dies. Discarded axles are 
used for making piston rods, crossheads and knuckle pin 
forgings. Old driving wheel tires are re-forged into cross- 
head keys and front end rod key forgings. All radial stay- 
bolts used in the boiler department are upset on special ma- 
chinery and dies in the blacksmith shop. 

Important results are expected at Albuquerque through the 
installation of the De Remer-Blatchford car-bottom furnace 
illustrated in Fig. 9. It has been observed that frame break- 
age in modern heavy locomotives can he greatly reduced by 
periodical annealings of the frames and this annealing is 
required in the case of rods and other parts of the motion 
work subjected to similar stresses. The furnace illustrated 
is wide and long enough to take the largest locomotive frame 
and while frames would probably not be taken down 
especially for annealing, whenever they are removed for some 
other reason, they are annealed in this furnace before re- 
application. With the volume of locomotive motion parts 
passing through Albuquerque shops there is no difficulty in 
keeping this furnace in continuous eight-hour operation on 
parts which can be greatly improved by annealing. 

The arrangement of the furnace with a counter-weighted 
door (there is a similar door in the other end) and the sim- 
ple, fireproof roof, is illustrated. The car bottom is arranged 
in three sections, or cars, and by means ‘of two partitions 
either end section or the middle section of the furnace can 
be operated independently of the other. 


Well-Organized Erecting Shop 


Special attention at Albuquerque has been given 
organize the erecting shop so that the work of removing and 
reapplying locomotive parts can be handled with the great 
est despatch. The erecting floor contains 26 stalls, two being 
used for stripping and 24 for erecting work. ‘These st ills 
are divided among three foremen, each having charge of eight 
locomotives which remain in their respective stalls until the 
work of erection is completed, unless heavy boiler work 
is required, in which case they are moved to the boiler shop. 

The erecting shop work has been further yoni up by 
providing four specialized gangs under each erecting shop 
gang foreman for handling frame and cylinder oak guide, 
piston and valve work, boiler mounting work and bolt or 
drilling and reaming work. These gangs are col nposed of 
mechanics, helpers and apprentices. 
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me and cylinder gangs do all the work connected 
rames and cylinders, such as lining, fitting up and 
w cylinders, applying frames, frame braces, fur- 
rs, deck plates, boiler braces, etc. The guide and 
; line and apply the guides, crossheads, pistons, 
ds, valve motion, set the valves and apply the 
boiler mounting gangs apply and overhaul all 
untings, take water levels, apply water columns, 
s, boiler studs, brackets, etc. The drilling and 
ings drill out the old bolts, ream all holes and 
olts when made. 
these gangs there is the engine truck gang that 
the engine trucks, and the shoe and wedge gang 
) the frame binders, fits the shoes and wedges to 
s, lays them off and applies them after the engine 
each in charge of a lead workman. 


1m pipe and superheater unit gang makes repairs 
eam pipes, throttles, exhaust pipes, superheater head- 
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Platform Truck Facilitates Removal of Superheater Units 


ts, testing them and applying them. The spring 
rake rigging gang overhauls all the spring and 

¢ and applies it to the engine. 
locomotive is delivered to a gang foreman he 
linders and valve chambers and has the bushings 
iewed as necessary. He inspects the frames, 
een cleaned, white-washed and hammered for 
her defects and for loose or defective bolts. The 
ider is given a report on these and he lines up 
he work. If the locomotive requires new frames 
removed, old frames scrapped and new frames 
en assembled by the frame gang brought to 
it and the boiler set in place. The boiler is 
nd braces applied, water level taken and boiler 
plied. The spring rigging is then applied, the 
d, shoes and wedges applied, guides, pistons 
tion applied, valves set, rods applied, boiler 
and jacket and pipe work applied and grates 
plied. The locomotive is finally taken to the 
red up, tested out and taken on a trial trip by 
engineer who makes a report of the defects. 
are corrected; the locomotive is inspected by the 
r and after all defects are corrected the loco- 

d over for service. 

erecting foreman assigns the locomotives to the 
and has general supervisicn over all the 
ng foremen have direct supervision over the 
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work.on the locomotives assigned to their respective gangs 
and over all the men in their gangs. The gang foremen 
order all material necessary for the repairs to locomotives in 
their charge. 

One of the portable engine lathes used for fitting frame 
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Fig. 9—DeRemer-Blatchford Car Bottom Furnace for Annealing 
Locomotive Frames 


bolts in the erecting shop is shown in Fig. 10. Great atten- 
tion is paid to the accuracy of these fits and with a capable 
operator and lathe located close to the engine, it is thought 
that more satisfactory individual fits of each bolt to its hole 
can be made rather than to try and make the bolts in quantity 
to certain standards and then ream the holes to fit the bolts. 

Work benches are placed between pits and also portable 
vise stands which save many steps otherwise required with 
vises located at some distance on wall benches. The con- 
venient location of one of these vises is shown at the right in 
Fig. 10. There are also a number of other devices used on 
the erecting floor designed to save time and physical effort in 
carrying on the work. The special platform truck illustrated 
in Fig. 11 has proved of great value in handling the super- 








Fig. 10—Portable Engine Lathe Used in Fitting Frame Bolts 


heater units into and out of the boiler. The main lower 
bedy of the truck which is of substantial construction is 
mounted on four flanged wheels, enabling it to be pushed to 
the most desirable distance from the locomotive for easy 
handling of the units. The truck can also be readily moved 
about the shop by means of a crane and chain extensions to 
the four lower eye-bolts. A close examination of the illus- 
tration will show that an auxiliary platform is provided on 
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top for the receipt of the superheater units. This enables 
one complete set of units to be picked up by the crane and 
transferred to the center bay, where they are repaired. 


Reduced Power Plant Fuel Consumption 


By a systematic study of power plant operation, par- 
ticularly as relates to the boiler room at Albuquerque some 
highly satisfactory results have also been obtained in the 
reduced fuel. consumption. The fuel consumption in 
February was 3.4 per cent less than in January with a still 
further reduction of 1.4 per cent in March. This economy 
was effected by increased efficiency of combustion and the 
reduction of air, steam and power leaks. 

In order to make an effective study of boiler operation, 
nine Bailey flow meters were installed, one on each of the 
five Stirling 450-hp. boilers and four in the engine room 
indicating the air, steam and water consumption at the 
shops, roundhouse and depot. Referring to Fig. 12, the 
single-hand meter at the left shows the steam flow to 
the roundhouse in pounds of steam per hour and the double- 
hand flow meter next to it shows the steam pressure and flow 
to the depot. If the steam flow to either the roundhouse or 
depot becomes excessive the steam consuming power and 
heating units are checked, steam leakage and waste being de- 
tected and corrected. The second double-hand flow meter 














Fig. 12—Four Bailey Flow Meters in the Engine Room 


shows the total water in gal. per min. delivered by the 
pumping engines, one hand indicating the flow and the other 
the pressure. There are now five hard water wells and three 
soft water wells at Albuquerque and it is the intention to 
drill four more hard wells, at which time approximately 
35,000,000 gal. of hard water and 40,000,000 gal. of soft 
water a month will be pumped. The right hand flow meter 
has three hands, one indicating temperature, one flow in 
cu. ft. per min. and one pressure. All four meters are pro- 
vided with integrators, giving the total consumption in 24 
hours. Since the installation of these meters many leaks 
and other wastes have been prevented. 

Flow meters connected to the boilers in the boiler room 
have made possible a more efficient burning of coal, and con- 
sequently are largely responsible for the decreased coal 
consumption. Each of these meters is provided with four 
pens in as many different colors, the red pen indicating the 
steam flow; the blue pen, air flow; the green pen, flue gas 
temperature; the orange pen, degrees of superheat. With the 
air flow pens properly adjusted for efficient combustion in 
each boiler the fireman keeps the two flow pens on each 
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boiler together. In other words, when for any reason there is 
a call for increased output of the boilers the steam flow pens 
rise. The fireman then allows just enough increased air 
to flow to the grates, to cause the air flow pens to rise an 
equal amount. The proper amount of air for efficient com- 


. bustion is thus provided at all boiler loads without depending 


on the fireman’s judgment. 

If for any reason the flue gas pens show an increased 
temperature, the fireman looks for trouble which may be 
dirty flues, a broken baffle, etc. It was the practice formerly 
to blow flues three times a day but by the indications of 
these pens one blowing in 48 hours was shown to be sufficient 
and a considerable amount of steam is saved as a result. 
Similarly any drop in the temperature of the superheat would 
be instantly noted and the trouble looked for. The proper 
setting of the air flow pens was made by the use of a CO, 
recorder, after going over the entire setting of the boilers, 
checking for leaks with a torch, filling cracks with plastic 
cement and thus preventing an excessive supply of air. The 
percentage of CO, in the flue gas was increased from about 
8 per cent to an average of 13 per cent. 


A Portable Key Seat Milling Machine 


By E. A. Murray 


Shop Superintendent, Chesapeake & Ohio, 
Huntington, W. Va. 


HE machine shown in the illustration will be found 

to be well adapted to the milling of keyways in crank 
pins or axles. Sufficient clearance has been provided for 
the air motor drive so that keyways may be milled in crank 
pins regardless of the position of the driving wheel. The de- 
vice consists of a slide base which is clamped to the axle or 
crank pin by means of four hinged bolts and a clamp plate. 





A Keyway Miller for Crank Pins and Axles 


The milling cutter and spindle are housed in a bearing 
which is forged as a part of the slide and are driven direct 
by an air motor. The cutter is fed into the work by horl- 
zontal and vertical hand feeds. A Morse taper shank 1s 
provided at the upper end of the spindle for the air motor 
shaft and a Morse taper socket at the lower end to accom 
modate the milling cutter. 
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Boiler Makers’ Convention Well Attended 


Three Hundred Members Present at Chicago Meeting on May 20-23; 
| Several Important Addresses 


of the Master Boiler Makers’ Association held at the 

Hotel Sherman, Chicago, May 20 to 23, were attended 
by about 300 members of the association and 125 representa- 
tives of member companies of the Boiler Makers’ Supply 
Men’s Association. Exhibits were shown by 57 companies 
belonging to the supply association. 


|< ypening sessions of the fifteenth annual convention 


Leading Addresses During the Meeting 


E. W. Young, assistant to the general superintendent mo- 
tive power, Chicago, Milwaukee & St. Paul, president of the 


association, called the meeting to order Tuesday, May 20, at 
(0 a. m. Following the usual opening exercises, H. 
Bentley, general superintendent of motive power, Chicago & 


North Western, was then introduced and, in an address to 


the men on their duties as the leaders in locomotive boiler 
maintenance work, expressed his appreciation and admira- 
tion of all craftsmen who have gone through the arduous days 
of the apprentice and journeyman and finally reached their 


positions as the masters of their trades. These men in whose 
hands rest the responsibilities of properly conditioning the 
motive power of the nation, Mr. Bentley said, should strive 
to be worthy of their trust and in every way better them- 
slves in their work, and the managements of the railroads 
should see to it that their master boiler makers were present 
at the conventions. 

On the technical phases of the work of the association, Mr. 
Bentley expressed the hope that the association in its dis- 
cussions would be able to throw light on the problem of 


pitting and corrosion of boilers, which so far has found no 
solution in the laboratory or in the hands of practical in- 
vestigators. He outlined the need of apprentices in the shop 
who would later on be fitted to carry forward the work of 
the masters of the trade who were retiring. Water treat- 


ment and its value in cutting operating and maintenance 
expense in bad water districts, quality of material and pos- 
‘ible improvements, and the work of the chief inspector of 
the Bureau of Locomotive Inspection in developing and 
standardizing the use of water columns, were all commented 
on in his address. 


The president’s annual address which followed was mainly 
devoted to an outline of the duties of members of the associa- 
lion in faithfully attending all sessions of the convention 
and getting the maximum benefit out of the proceedings to 
Improve methods in their own shops. 

A communication from Hon. Herbert Hoover, secretary of 


the Department of Commerce, was read by the secretary ask- 


ing for the co-operation of the association in improving the 
movement oal during the summer and early fall months 
ot the y A memorandum promising the co-operation 
"quested to the best of the ability of the members in their 
~‘Pacities in the maintenance of motive power of the country 
Sto be prepared and forwarded to Mr. Hoover. 
An invitation to send a representative to sit in on the 
— incil of the Federated American Engineering 
wcleues is being acted on by the executive board. 
ca | sday session opened with an address by J. E. 
aa sistant superintendent motive power, Chicago, 
aon St. I aul, in which he emphasized the duty of 
the aie officer to improve service with safety. In this 
june, ker has a most important duty, the promotion 
ebienaeh, gh proper maintenance. Boilers are sometimes 


‘engine failures, but their number is fast de- 
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creasing. Clean boilers are safe boilers and the impor- 
tance of keeping them free from scale and mud eannot be 
too strongly stated. No locomotive is usable unless boilers 
are in proper condition and officials are beginning to recog- 
nize the importance of boiler makers in maintaining service. 

The meeting Thursday morning opened with an address 
by John Purcell, assistant to the vice-president in charge 
of operations, A. T. & S. F. He outlined the problems that 
have confronted the maintenance facilities of the railroads 
with the introduction of heavier power, and the part played 
by the inspection departments from the general boiler in- 
spector down in keeping locomotives in safe condition. 
Proper cleaning of boilers by frequent washing is one of 
the best methods of preventing failures, he said. Careful 
inspections of staybolts, flues and all parts of boilers sub- 
ject to breakage or cracking, with complete reports of such 
inspections, should be made. The subject of welding as it 
is practiced on the A. T. & S. F. system was also touched 
upon by Mr. Purcell. 

Following this address, A. G. Pack, chief inspector of the 
Bureau of Locomotive Inspection, outlined the work of his 
department. An abstract of Mr. Pack’s address will appear 
in a later issue. 

At the Friday morning session, W. J. Tollerton, general 
superintendent motive power, C. R. I. & P., addressed the con- 
vention. In his remarks he mentioned the development of the 
locomotive boiler from the day when it was only required to 
supply the cylinders with steam to the present stage when 
it must furnish high pressure, superheated steam to three, 
four and six cylinders, feedwater heaters, stokers, headlight 
generators and to heat trains. With this advance, the posi- 
tion of the boilermaker has become increasingly important and 
he is recognized today almost universally as the most im- 
portant individual in the maintenance of the locomotive. If 
his work—that is, the work of his department—is not prop- 
erly done, the locomotive is neither economical nor safe. The 
thermic syphon, according to Mr. Tollerton, is a great pro- 
moter of boiler efficiency by increasing the firebox heating 
surface, improving circulation and benefiting flue perform- 
ance. It also adds materially to the safety of the firebox 
by providing additional support to the crown sheet. 

In referring to the Federal Inspection Law of 1915, Mr. 
Tollerton stated that he considered it one of the greatest 
pieces of legislation ever passed. He considered the Federal 
Locomotive Inspection Department the most conservative body 
of men in Washington at the present time and has always 
admired the position of aiding the roads assumed by the 
chief inspector. The work of the department has greatly de- 
creased accidents on the railroads of the country and has 
been invaluable in promoting their efficiency and safety. 


Election of Officers 


The following officers elected for the coming year: Presi- 
dent, Frank Gray, tank foreman, C. & A.; first vice-president, 
Thomas F. Powers, system general foreman boiler depart- 
ment, C. & N. W.; second vice-president, John F. Raps, 
general boiler inspector, I. C.; third vice-president, W. J. 
Murphy, general foreman boiler maker, Penn., Fort Wayne; 
fourth vice-president, S. M. Carrol, general master boiler 
maker, C. & O.; secretary, H. D. Vought, New York; treas- 
urer, W. H. Laughridge, general foreman boiler maker, 
Hocking Valley. 

[Abstracts of the more important papers and discussions 
of the convention will appear in a later issue—Editor. ] 
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Fig. 1—Locomotive Links on a Pratt & Whitney Surface Grinder; Fig. 2—Grinding Air Brake Valve Seat on Wilmarth & 


& Morman 
Machine; Figs. 3 and 5—Diamond Standard Grinder for Journal Brasses and Brake Shoes; Fig. 4—A Diamond Horizontal Spindie Grinder 
Fig. 6—A Sectional Milling Cutter Being Ground on a Brown & Sharpe No. 3 Universal Machine; Fig. 7—A Universa! ‘00! Room 


Grinder; Fig. 8—Bolt Cutter Being Ground on a Gisholt Machine; Fig. 9—A Heald Grinder on Small Surface Job. 
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Grinding the Face of Side Rods on a Pratt & Whitney Machine 





Increased Production and Improved Accuracy and Finish Have Been 


Effected by the Use of Grinders 
By Marion B. Richardson 


LARGE share of the credit for the development of the nomically and accurately on grinding machines than by any 
A grinding machine must be given to the automobile other methods. It has been found in various railroad shops 

and other industries engaged in quantity production where grinding machines are in use that a better finish, as 
work under competitive conditions. The railroad shops, well as full control of the tolerances desired, can be obtained 
working under the usual conditions and handicaps peculiar more economically and more quickly than by the old meth- 
(0 repair shops have been required to take a second place in’ ods of turning, filing or lapping. Standard measurements 
can be maintained and better work is also turned out, which 
has a material effect on the life of a locomotive between 
shoppings. 

Perhaps the greatest difference of opinion relative to grind- 
ing practice among railroad shop men is in the selection 
of wheels and the proper feeds and speeds to be used on 
different jobs. The type of wheels and machines used are 
relatively uniform throughout the various shops. A number 
of manufacturers have made careful studies of railroad shop 
grinding requirements and have developed tools especially 
adapted to such work. ‘The grinding requirements of the 
automobile industry are similar to those of the railroads in 
many ways and as a result some of the machines designed 
primarily for the automobile trade have been found suitable 
for railroad work. 


esr 





Fig. 10—p; , The grinding machine is essentially a manufacturing i 
~Driving Ande dournsic Meine Pintahed on @ Landie Me. i The grinding machine is essentially a manufacturing tool 


Grinder It is capable of an output in the various kinds of work for 

which it is being used in railroad shops, many times that 
_ rovements both in the utilization of machine of the old method. Take, for example, the finishing of 9¥%- 
re oh installation of better methods and shop equip- inch air pump cylinder piston rings. By the old method, 
_\... ‘gh insufficient appropriations and limited earn- the production of from 90 to 100 rings was a good day’s 
,_o» Alay ited the application of production methods to work. Incidentally there could also be deducted from this 
ne ocomotiy car repair work, the railroads are gradually amount a fair sized loss due to breakage during the process 
miboot ' entral production shop idea, in which the of finishing. As a comparison, a rotary surface grinder is 
» Grinder; state 7 alr parts are blanked out in a semi-finished able to finish 40 rings an hour with practically no waste. 
oo! Room * “i Thany cases, these parts may be fitted more eco- In cases where the ring does break, the work of finishing can 
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be completed and the cut made at the point of the break. 

In other kinds of grinding work, such as the bearing sur- 
faces of pins and the bore of bushings, all fitting may be 
done at the time they are finished and not at the time a 
locomotive comes into the shop for repairs. Where this is 
practiced both the pin and the bushing are renewed at the 
same time. Of course this demands interchangeability of 
parts, and that pins and bushings be standardized. 


Tool Room Grinding Equipment 


It is safe to say that there is some form of grinding ma- 
chine in every railroad shop tool room on this continent. A 
tool room that is doing any business at all has at least a wet 
grinder, double grinder and twist drill grinder. However, 
the demand on the tool room has increased with the develop- 
ment of production work. The milling machine is rapidly 
growing more popular with the shop man and the lathe and 
planer are also being developed into tools for specialized pro- 
duction. ‘This means greater demands on the tool room from 
the standpoint of maintenance of cutting tools. 

Universal grinders, similar to that shown in Fig. 7, have 





The Internal Grinder Is Playing an Important Part in Air Pump 
Maintenance 


established themselves as an essential part of tool room equip- 
ment. This illustration shows a small universal grinder 
grinding a reamer, 18 in. long, 1 13/32 in. in diameter 
with a pitch of 1/16 in. per foot in 20 minutes. Fig. 6 
shows a sectional milling cutter, used on a large Newton slot 
miller, which is 6 in. long and 9 in. in diameter, being 
ground on a Brown & Sharpe No. 3 Universal grinder. 
This cutter was trued up and each section backed off in ap- 
proximately six hours. Maintenance of bolt cutting dies is 
another important tool room job for which grinding machines 
have been adapted and Fig. 8 shows a Landis bolt cutting 
die being ground on a Gisholt machine. This machine, 
which has been in service over eight years, can regrind a 
complete set of four dies in six minutes. 


Axle Fits, Journals and Car Wheels 


The practice of grinding journals and wheel fits is becom- 
ing quite general in the larger shops. As a rule the axle 
journals are rough turned and ground, no finishing cut being 
taken. The Landis grinding machine, shown in Fig. 10 is 
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an example of the type of machines used for finishing drivino 
axles. This work usually requires from four to five minutes 
actual grinding time on journals 12 in. long. 

The grinding of car wheel bores is practiced to some extent 
in Europe. An article was published in the April, 1923. 
issue of the Railway Mechanical Engineer in which certain 
European grinding practices, particularly those used in Bel- 
gian car shops, were described. The Belgians claim that it is 
obviously of little avail to grind the wheel seats on the axle 


and then apply a car wheel that has a rough bore. Page 


237 of the issue referred to shows an illustration of an Eng- 





Fig. 11—Finishing a Piston Rod on a Norton Cylinderical Grinder 


lish machine that has been designed especially for such 
work. 

Some shops are grinding cast iron car wheels—a practice 
that is being investigated by the Committee on Wheels of 
the Mechanica] Division of the A. R. A.—in order to remove 
any eccentricity that may have shown up after mounting and 
also to remove flat spots. A large eastern road has adopted 
the practice of grinding new cast iron wheels which has 
resulted in better wheel service. 


Pistons, Motion Work Pins and Bushings 


Fig. 11 shows a piston being finished on a 32 in. by 96 in. 
Norton cylindrical grinder tha: has been in service for over 





Fig. 12—Motion Work Pins Being Ground to a Fit on a Norton 
Machine , 


ten years. In cases where the rods are in extremely bad 
condition a roughing cut is first taken on a lathe, but usuall) 
the rods are sent direct to the grinding machine. The timé 
required to finish a rod varies from 15 to 30 minutes. 

Experience has shown conclusively that motion work pis 
can be ground much quicker than by turning and filing. 
Case hardened or soft pins are finished in practically the 
same time. The illustration, Fig. 12, shows another Norton 
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machine grinding a motion work pin to a fit in the short time 


of four minutes. One operation completes the job. 
Frequently, in the case of the taper ends of valve motion 
pins, the grinding wheel will cut below the hardened sur- 








The Advantage of Grinding Crank Pins Is Well 
Shop Men 


Known to Many 


faces. However, as the taper ends are a tight fit and not 
a running fit in levers, it makes practically no difference if 
these surfaces are hard or soft. The principal requirement 


is to obtain a hard surface on the journal or wearing surface. 





Fig. 13—Grinding a 2Yo-In. by 3-In. Motion Work Bushing on a 
Bryant Chucking Machine 

ee railroad shops have grinding machines that 

“rT vith automatic in-feed and throw-out attach- 

Bib sa Sia, h the wheel is fed against the work auto- 

ie ‘om the standpoint of production, this is a 


re, as the operator can change the driving dog 


On one , ° . 
» One pil e the other is being ground. 
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A Bryant chucking grinder is shown in Fig. 13, grinding 
the bore of a motion work bushing. In shops where this 
sort of work is done, it is the practice to renew both the pim 
and bushing at the time of repairs to the locomotive. This 
eliminates all work on these surfaces when a locomotive 
comes into the shop, as all such parts are ground to standard 
and the fitting of companion pieces is done at the time of 
quantity production. Maintenance of bushings on valve 
motion levers and side rods constitutes a considerable propor- 
tion of shop work, and it is this work that has been a big 
factor in the development of the grinder and production work. 


Internal Grinding 


One of the most outstanding developments in railroad 
shop work is the utilization of the internal grinding machine. 
A number of machines for grinding links have been described 





Fig. 14—A Newton Link Grinder 


at various times in the Railway Mechanical Engineer. A 
Newton link grinder is shown in Fig. 14. This machine has 
been in service for seven years and it requires approximately 
one hour to complete both sides of a link, like the one shown 
in the illustration. 

The Heald Machine shown in Fig. 15 has been adapted 
to a wide variety of internal grinding, due largely to an 
extensive study by the manufacturer of railroad shop re- 
quirements. Various jigs and devices for holding bushings, 
air brake valves, air pump bushings and for finishing the 
holes in valve levers and side rods may be used on this 
machine. Machines of this type are not only good for 
quantity production but can be used to advantage for quick 
repair jobs. 

The time usually required to grind repair parts is gov- 
erned to a large extent by the location of the part to be 
fitted and the facilities for holding the work, measuring and 
calipering. Such work is usually done in a separate depart- 
ment and the various parts are piled near the machine. In 
the majority of shops the time from floor to floor averages 
about as follows: 


Min. 
Side rods, fitting knuckle pin taper ends..................000- 12 
Side rods, knuckle pin, straight bearing..................002. 10 
Side rods, knuckle bushing, outside................cccccc ees 10 
See POR, SUREMMIE MOE soos dsc cds 60 cc 0 tsa beeceaeds 20 
Ci a er ee re 7 
Valve motion pins, fitlime taper ends... .......csiceccdcccveccs 10 
Valve moticn pins, bearings when individually ground......... 5 
Valve motion pins, quantity production................0e0eeee 25 
Valeo ition WOME, GUMIIE. 5c ncciccccdsccdiscteccecvace 
Weel Se, DUN, II ss 5 60.0 5-5. 0.0.5:00.00-048.0 0s 00 00.40 15 
Waive Teeben, Critiieie Wie lee 056 6 6 be v0 i Wein Este cb 3Wslechias Dew 10 


While this time may appear excessive to a grinding expert, 
it should be remembered that each article ground is usually 
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of a different size and that ii is necessary to caliper each 
part individually so as to fit its companion piece, measure 
the piece ground and in addition make allowances for a 
drive or running fit. 


Surface Grinding 


The surface grinder has established for itself an impor- 
tant place in the scheme of railroad shop production. A 
number of machines, such as the Blanchard grinder shown 
in Fig. 16, are equipped with magnetic chucks for holding 
small work. Such an arrangement makes the work of pro- 
duction in large quantities an easy problem in any main shop. 

The following table will give the reader an excellent idea 
as to what can be accomplished with various jobs on a surface 
finder. 





used to good advantage with grinding machines for quality 
production. j 


Influence on Standardization 


The flexibility of the grinding machine in adapting itself 
to various sizes of work is one of its features. Its output is 
not automatic and standard sizes are not required, as in the 
case of a majority of automatic machine tools. Many dif- 
ferent jobs can be performed on a grinder of the universal 
type. The big problem, however, is to get enough work 
to keep such a machine from standing idle part of the time. 
Here is where standardization becomes advantageous. 

Doubtless, the mechanical officer and shopman will won- 
der whether a grinding machine is worth all the trouble and 
expense of standardization. ‘That question is answered en- 














Condition 


Material received 
Crankpin washers ... Sale oe mRNA, Scie scans o Rca Rough .. 
Grease cellars ....... : ‘ pRCOR BBOB 5 ax elisa Rough .. 
ES ec iorginlsia Faia ee: ices GR RORGs Ova Rough .. 
Main rod key, 12”x2™%”. AEE Sbdkea Abas eed Rough .. 
Main rod key, 10”x3”...... ae RMN 45s clea ttrane lavas Rough .. 
Packing rings, 24” diam.... a SS eee Machined 
NS, Lasiasias 6: orasiuSa varius i's ps) 5 rorbiters arene OO. | aan Rough .. 
SE ree Peet: eee reer Rough .. 
Tire retaining strip....... ee ee eer Rough .. 





No. sides Amt. stock Limits, No. pieces grot 
ground remeved per side, in. in. per heur 
wheels ive teins 2 .0312 +.001 75 
ae es 2 2125 +.005 15 
et yaa hearts 2 .125 + .006 
ara iis 2 0625 + .002 2 
Seta ratehen sc 2 0625 +.002 30 
ee 2 010 +.0003 20 
oteeererste 2 125 + .003 ) 
Seite tenasayess 2 1875 + .006 ) 
ectopis beans 2 0625 Clean up 27 








Another type of surface grinder to be found in many rail- 
road shops is the Diamond horizontal spindle grinder shown 
in Fig. 4. This machine is used for finishing guides, ex- 
haust.pipe ends and flat work of a similar nature. Shoes 
-may also be finished on a machine of this order, by chang- 
ing the patterns so as to leave about 1/32 in. or 1/16 in. 
stock to be removed instead of the usual % in. or 3% in. Of 
course, the inside of the shoe has to be planed. 


The Manufacturers’ Service Departments 


Practically all of the larger machine tool manufacturers 
maintain service departments for the benefit of their clients. 
The outstanding developments in the broader use of the 
grinding machine have been in shops where the manufac- 
turers’ service representatives have been permitted to make 





Fig. 15—A Heald Internal Grinder May Be Used for Finishing 
Small External Surfaces—the Job Shown Is a Link Trunion 


studies and run tests. A machine tool means an investment 


from which the owner should strive to obtain the greatest re- 
turns. Few shop men are familiar with the various types of 
wheels, few are acquainted with the proper use of the dia- 
mond dresser or the various precision instruments that can be 


tirely by the number of locomotives the shop has to keep in 
repair and the parts it has to handle. If a shop is standard- 
izing locomotive parts to cut down stores keeping and ma- 
terial handling costs or if it is standardizing to facilitate 
work in the erecting and machine shops, then the grinding 
machine will prove to be a valuable adjunct in completing 
the primary objective. 

The advan‘ages to be obtained through standardization 
are not complete without an increase in production. The 





Fig. 16—A Surface Grinder Like the Blanchard May Be Used for 4 
Variety of Work 


grinding machine meets the demand for greater prema’ 
and in addition a much better quality of work is 
Quality pays its dividends in satisfactory service. * 
grinder is developing as locomotive parts are becoming 
standardized and the railroad shops are rapidly awa 
its advantages. 
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«| Meeting of Air Brake Association at Montreal 
sila Freight Car Foundation Brake Design and Operation of the Triple 
18 1tselt 
atput is Valve Test Rack Discussed 
Ss in the 
we dit- N attendance of over 300 was registered at the thirty- tenance to the efforts of the association. He mentioned the 
niversal A annual convention of the Air Brake Association fact that in the early days when serving as a machinists’ 
ah WOE \lontreal, Que. This included representatives of apprentice, his initiation into the mysteries of the air brake 
he time railroads in practically every section of the United States also included what was practically an oath to secrecy. That 
ss and | la. The sessions were held May 6, 7 and 8 at times had changed was well evidenced by the eager and open 
ve Ra the Mount Royal Hotel. discussion at the annual conventions of air brake men from 
we s, J. Hungerford Pays Tribute to the Work of the the United States and Canada. 
Association Address by President Wood 
he ing session of the convention was called to order President Wood in a brief address extended a welcome 
the sident, George H. Wood, General Air Brake In- to the old and new members and outlined the program and 
tructor, Atchison, Topeka & Santa Fe. Mayor Duguette, the work of the convention. He brought out the fact that 
Mi |, made a brief address in which he welcomed tlie advent of train control opened another field of endeavor 
association to the city, pointed out its many advantages for the air brake man and should be added to the program 
to hold conventions and outlined a number of of the association. Mr. Wood also recommended that pro- 
the hist points of interest. He was followed by S. J. visions for life membership for those who have been mem- 
“ Hunger vice-president of the Canadian National, who bers of the Air Brake Associaticn for 25 years or more 
= © ave an interesting account of the development of the rail- should be made. 
ays of Canada and the various reasons why the government Following the open exercises, the convention took up the 
keep i was required to take over a part of the railways. A large regular program. 
tandard- ort of Canada is undeveloped and sparsely settled. How- The following papers were read and discussed: Brake 
and ma- BH iver for the welfare of the country as a whole, as well as Pipe Leakage, a committee report read by W. W. White 
Facilitate for the benefit of those who live in the outlying districts, (Michigan Central); Condemning Limits of A. R. A. Stand- 
grinding Mr. Hungerford said, it is necessary to ard Triple Valve Parts, a committee report 
mpleting maintain large number of lines that must read by R. M. Long (P. & L. E.); Reclama- 
— e operated at a loss. It was out of the tion of Hose and Fittings, by James C. 
ore question to expect private owners to operate Griggs (A. T. & S. F.); Reclamation of Air 
mn. ‘The Binder such conditions, so rather than have Brake Material, by A. Skinner (A. T. & 
the lines abandoned, it was decided to take S. F.; Passenger Train Handling, con- 
them over and operate them under the pres- tributed by the Central Air Brake Club 
ent system. Mr. Hungerford brought out and read by James Elder (C. M. & St. P.); 
the fact that this was the most extensive The Triple Valve Test Rack Operator, con- 
undertaking in the operation of a public tributed by the North-West Air Brake Club 
utility by any government, and that the and read by Mark Purcell (Northern Pa- 
management of the Canadian National felt cific); Recommended Practice, a committee 
that its success or failure was being watched report read by H. A. Clark (Soo Line), 
by all the world. and Methods of Interesting and Instruct- 
Mr. Hungerford paid a tribute to the ing Employees in Maintenance and Opera- 
work of the Air Brake Association’ and told tion of Air Brake Equipment, by J. P. 
of some of the improvements that had been Stewart (A. T. & S. F.). The various 
made in the air brake since it was first papers and reports were well prepared and 
placed in operation. He attributed a large presented. As a result the discussions 
part.of the development of air brake main- S*°ree 4+ Weed (A. T. & SF.) }rought out many important points. 


President 








Used for 4 


yroductial 
obtained 
ice. The 
becoming 
:kening 1 








M. Kid rginian) First Vice- R. C. Burns (Penna.) M.S. Belk (Southern) Third Vice- F. M. Nellis (Westinghouse Air 


esident Second Vice-President President Brake Co.) Elected Life Secretary 





349 



















Freight Car Foundation Brake Design 


Following is an abstract of a paper presented by W. G. 
Stenason, General Air Brake Inspector, Canadian Pacific: 


Experience shows that good ideas have been developed 
from time to time in all lines of railway work only to be 
abandoned for one reason or another before the conditions 
that actually required their use had been thoroughly under- 
stood or appreciated. This applies particularly to an early 



















eae: Chain lines show levers in applied position, with worn shoes and slack taken yp 10 inches 
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the necessity of moving trains through terminals with dis- 
patch, the time has arrived for the general adoption of g 
simpler and more effective method of adjusting brake shoe 
wear. One of the illustrations shows the application of a 
manually operated slack adjuster used on a number of the 
Canadian railways. With this arrangement it is only neces. 
sary to move the adjusting lever the same distance as it js 
desired to lengthen or shorten the piston travel. The com- 
bined advantages of the modified truck brake rigging and 


Full lines show /evers in released position, with new shoes. 


sian Dotted /ines show levers in ea a with new shoes. 



























form of freight car truck foundation brake gear that was 
tried by a number of roads and finally abandoned in favor 
of the present recommended design, which calls for the loca- 
tion of the bottom rod below the spring plank and the live 
truck lever on the inside of truck. 

The earlier form had the bottom rod located above the 
spring plank and the live truck lever located on the outside 





























Application of a,Manually Operated Slack Adjuster to a Locomotive Tender 


the manually operated slack adjuster on the car body can 
be summed up as follows: 

First: To prevent any portion of the brake rigging ex- 
tending below the center line of the brake beam, thereby 
materially increasing the clearance from the top of the rail. 

Second: With cars equipped with cast iron wheels, ad- 
justments to compensate for brake shoe wear may be handled 


Commonwealth Cast Steel Underframe 
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of the truck, or, in other words, the top pull rod passed 
over the top of the truck bolster. This design has been 
revived in certain localities and has been applied with cer- 
tain modifications to locomotive tenders and cars of large 
capacity used in heavy grade service. Under present con- 
ditions of long trains equipped entirely with air brakes and 
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Back Truck 


General Arrangement of the Proposed Foundation Brake Rigging as It Is Applied to a Locomotive Tender 


from one point on the car body, thus obviating the necessity 
of the removal of the cotters and brake lever pins on the 
trucks. 

Third: The truck brake rigging cannot drop on ‘he track 
in case any pins happen to work out of position, as the 
bottom connecting rod is located above the spring p!ank. 
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Fourth: Both easier and quicker adjustments can be ef- 


ected with a slack adjuster located on the car body in the 
position shown. 

“In the installation of this design, it is important that 
are be exercised in arranging the truck levers in order that 
ample clearances will be provided for the movement of the 
lever So as to compensate for complete brake shoe wear. In 
joing this, it has been found necessary to establish new 
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Location of the Brake Levers with Respect to the Truck Bolster 
and Truck Frame 


lever lengths and change the total truck lever ratio so as not 
to exceed a ratio of 5 to 1. 

The drawing shows three holes in each jaw of the bottom 
onnecting rod. ‘The purpose of these additional holes is to 
provide a standard bottom rod for trucks having different 
lengths of wheel base and not for adjustment as might first 
¢ Supposed 

A car equipped with this design is rarely found on a 
pair track with a damaged truck brake rigging. On the 
ther hand, cars having the bottom rod below the spring 
plank are frequently found on the repair tracks during cer- 
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fan months of the year with defective or missing truck 


Discussion 


William Clegg (Canadian National) briefly outlined the 
listory ¢ e proposed brake design and stated that the 
madian National Railways have now approximately 
tted with this type of brake gear. From the 
tandpoint strength of material and dimensions this de- 
ig is in rdance with the A. R. A. requirements. He 
roug fact that there was a much better condition 
clearar on account of the fact that all of the rods 
igh enough so that they could not be torn off 
case tl ‘ was derailed or had been running through 
: He also stated that it was his intention, 
“rough t sociation of the Railway Men in Canada, to 
= the A A. to accept this design of brake gear as an 
Memative ndard. Considerable trouble has been en- 
vuntered the present A. R. A. standard design, espe- 
‘lally in thern United States and Canada, on account 


> oO 


: having ontend with difficult operating conditions in 
_~ Minter months, A number of the members reported that 
' _ r where they had attempted to apply this type 
wen here had been considerable difficulty, par- 


‘he bottom rod, in getting the proper height on 
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their standard trucks. It had been found that the majority 
of standard trucks were not suitable for this particular type 
of brake gear. 


Closing Business 


F. M. Nellis (Westinghouse Air Brake Company) was 
elected secretary of the association for life. The following 
officers were elected for the ensuing year: President, C. M. 
Kidd, Virginian; first vice-president, R. C. Burns, Pennsyl- 
vania; second vice-president, M. S. Belk, Southern; third 
vice-president, H. A. Clark, Soo Lines. The following were 
elected members of the Executive Committee: H. L. Sand- 
hass, C. R. R. of N. J.; W. W. White, M. C.; H. A. Flynn, 
D. & H.; William Clegg, Canadian National, and R. M. 
Long, P. & L. E. 


Excursion to St. Anne de Beaupré 


A feature of the convention was a trip to Quebec and St. 
Anne de Beaupré. This excursion was conducted jointly 
by the managements of the Canadian National and Canadian 
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2°6- 
Detail of the Dead Lever Guide for the Proposed Foundation Brake 
Gear 


Pacific, who provided a special train, the observation car of 
which was equipped with a radio receiving set. A. J. Hills, 
assistant to the vice-president, Canadian National, broad- 
casted an address to the members, in which he spoke in 
part as follows: 

“Tt is, I think, quite remarkable that the use of air for 
braking power has so well withstood the test of time. In 
the midst of the greatest advances in electrical and mechan- 
ical development, compressed air as a force for applying and 
releasing brakes holds practically the entire field against 
all comers. While in almost every mechanical development 
electricity assists or performs, when it comes to stopping 
trains by the application of brakes the actual work is done 
without electrical aid. Engine and car brake equipment 
has had to be developed to keep up with the great advances 
made in weights of trains, and it is a remarkable tribute 
to those who have had the work in hand that it has kept 
pace so well with general railway development. 

“It seems that we are on the threshold of a new great 
development whereby trains will be controlled by air orders 
as well as by air brakes. Radio work has shown such won- 
derful progress lately that the management of the Canadian 
National has decided that it would be worth while to get in 
the game. This demonstration of what can be done in send- 
ing to a moving train will, we hope, prove to be of interest 
to you. 

(Abstracts of other papers and discussions will appear in 
an early issue.—EpITor. | 
























































































Three Sponsors of the Milwaukee Annual Mechanical Staff Meeting Plan—Left to Right: R. W. Anderson, Superintendent of Motive Power; C. ¢. 


Juncau, Master Car Builder, and L. K. Sillicox, 


General Superintendent of Motive Power 


Annual Staff Meetings of the C. M. & St. P 


Five Years’ 


Experience Proves Value of Convening Various 


Groups of Mechanical Department Officers 


HE need of greater effort on the part of the railroads 
to disseminate useful information among their em- 
ployees, both in regard to the more technical and prac- 

tical questions of the various occupations and departments 
and also in regard to the wider scope of the relationship of 
railroads to the public, has been acutely felt by officers of 
the Chicago, Milwaukee & St. Paul and has expressed itself 
in definite educational efforts along various lines. The 
many phases of the larger questions of railroad operation 
in relation to the financial and economic problems of the 
day has, during the past years, been ably and concisely pre- 
sented to the population of the territories which the Chicago, 
Milwaukee & St. Paul serves by H. E. Byram, president of 
the road, as well as by other of the operating officers. 

The educational campaigns carried on within the mechan- 
ical department, both locomotive and car, were described in 
detail in a paper presented before the Western Railway Club* 
by C. G. Juneau, master car builder, at its January, 1922, 
meeting and as pointed out by him, the desirability of gather- 
ing the supervisors of the departments to annual meetings was 
based on the results obtained through these efforts. It was 
felt that some means should be found to make the experience 
and knowledge of the individual supervisors, obtained 
through years of service, accessible to all and also to provide 
means for an exchange of ideas and a discussion of common 
problems and practices on the railroad. 


First Departmental Meeting in 1918 


The first departmental meeting was held in Milwaukee 
during the fall of 1918 and consisted of supervisors of the 
car department, the attendance including district and gen- 
eral foremen as well as representatives of the staff of the 
master car builder. ‘The success of this meeting was such 
that it was decided to extend the benefits derived from these 
yearly gatherings to supervisors of all the different crafts 
within the mechanical department so that last year staff 
meetings were held as follows: 


Car department Led Roa NASR he asKadared fifth annual meeting 
EET ACT TUTTO Oa. third annual meeting 





*See the Railway Mechanical Engineer for April, 1922, page 213. 
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General foremen, blacksmiths and tocl rcom foremen....third annual meeting 
Boilermaker foremen and inspectors.............0ee00 third annual meeting 
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About three years ago special apprentices with college 
education were assigned, one to each of the larger shops, 
and it was found desirable to give them also an opportunity 
to come together and discuss the problems they encounter in 
their work. Their first annual meeting was held last year, 
immediately following that of the master mechanics. 

The staff meetings are held during the summer and fall. 
A committee consisting of the superintendent of motive power, 
master car builder, assistant superintendent of motive power, 
mechanical engineer, supervisor of air brakes and general 
boiler inspector, met during the winter to set the dates of the 
meetings as well as to select subjects and assign them to the 
men who are to prepare the papers. As a rule the opening 
discussion is also prepared in writing and a man is selected 
to do this. None of the meetings occupy more than thre 
days and as the papers to be read and discussed number from 
18 to 24, it is of paramount importance that definite tim 
schedules be set for each. As the response to the request fot 
discussion is enthusiastic and quick, no difficulty is exper 
enced in adhering to the pre-arranged program. It should be 
noted in this respect that a great improvement was noticed 1 
last year’s meetings over the earlier ones. While it was neces 
sary during the first meeting at times to call on members 10 
take part in the discussions, it is gratifying to see the i 
terest and enthusiasm now displayed and the readiness 0! 
those attending to take the floor and contribute their shat 
to the proper presentation of the subjects covered by the 
papers. 

Meetings Addressed by Experts from Outside 


While the bulk of the papers read at the meetings are pI* 
pared by men within the railroad organization, it 1s (U* 
tomary also to invite one or two men outside of the railroad 
for each convention to speak on subjects on which they * 
experts and have special knowledge. ; 

The papers to be read at the meetings must be M the 
hands of the various chairmen three or four weeks befor 
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the convention so that programs can be prepared and copies 
of the papers made up for each one attending the meeting. 


\ stenographer is present at the convention and copies of all 
papers read and discussions are afterwards sent to those 
present 

~ As a rule, all meetings are held in a hall set aside for this 
purpose at Milwaukee shops. A moving picture machine is 
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and expenses of the elements of performance in which they 
are most interested are compiled in booklets which are issued 
monthly. 
and train performance, both comparative by divisions as well 
as with neighboring roads. 


Comparative tables are also included on engine 


Based on the standing of the 


individual divisions in respect to such vital items as cost of 
locomotive repairs, enginehouse 


expense, fuel, lubrication 
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Cc. M. & St. P. Car Department Supervisors Attending the 1921 Staff Meeting 


it of the equipment so that lantern slides or moving pic- 
shown, illustrating the papers. A number of 
jarts of suitable size to be hung on the walls, de- 
icting the various railroad operations of interest to the 
iding particular meetings, are displayed, some 
nparisons with other railroads in neighboring terri- 
thers a progressive comparison of data from year 


PIVING Ce 
tory and 
to year 

An instructive exhibition of tools or devices developed 
during year at the various shops is also prepared. At 








and engine failures, a monthly efficiency rank is established 
and tabulated in the C. M. & St..P. monthly publication. 


Annual Prizes Awarded 


To promote competition and effort among the various 
roundhouse points and car repair shops still further, annual 
prizes for a first and second place in the locomotive and car 
departments are given to the points which has shown the 
greatest progress during the year in maintaining the clean- 
est premises and having the most efficient and economical 


1923 Meeting of C. M. & St. P. General Foremen 


the n 


of the master mechanics and car department 


~uper there are interesting displays of failed and 
roker of equipment that have caused delays to trains 
_ These may be photographic reproductions, 
a steel prepared by the test department or in ex- 
= es of interest, the failed member itself. 


oO stimulate the interest of the supervisory forces 
s phases of the operation of the railroad, state- 
statistics giving concisely and briefly the costs 


in th 
Ments 


operation. A number of the mechanical department officers 
and special men whose duties take them over the road at fre- 
quent intervals have a vote in regard to the awarding of the 
prizes. 

The prize consists of a bronze tablet bearing the official 
monogram of the road and the words: “Greatest Improve- 
ments—Best Operation—Cleanest Facilities,’ besides the 
name of the station and whether it is first or second prize. 
The staff meetings of the master mechanics and car depart- 
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ment supervisors are made the occasions of the presentation 
of the prizes to the foremen in charge at the winning round- 
houses or shops, who are invited to attend the meeting. The 
presentation is generally made by the general superintendent 
of motive power. 

The holding of these staff meetings is an institution on the 
C. M. & St. P., now five years old and it is the unanimous 
opinion of all concerned that the benefits derived from them, 
both by the individuals attending and by the railroad as a 
whole, have in innumerable ways repaid the expense and 
possible inconvenience involved in taking supervisors from 
all over the system away from their duties for a few days. 
That the management appreciates the good accomplished 
through these annual gatherings, is indicated by the effort 
of some officers always to be on hand to welcome the men 
and address them on the problems confronting the manage- 
ment or indicating along broad lines the direction of effort 
that should be made during the coming year, 


Each Year Shows Improvements in the Meetings 


The annual staff meetings are now well established and 
as each year comes around a distinct improvement is notice- 
able both in the character of the papers presented and 
the value of the discussions and the exchange of ideas on 
the subjects presented. In assigning a paper to a man to 
be read at the meeting of his associates, an appeal is made 
to his pride and he is going to give the best there is in him 
and if he is lacking in knowledge on the subject, he will im- 
mediately apply himself to acquire all that he can within 
the limits of his resources. As the meetings are now organ- 
ized, they have created a medium for making the accumulated 
experience and knowledge of the supervisors of the mechan- 
ical department available by a full and free discussion of 
practices and policies of the department. The feeling of 
friendly competition and helpful co-operation, instilled in all 
who have had the privilege of attending the meetings has 
been of great benefit to the whole organization. The results 
are shown in the records and performance of the various 
branches of the: mechanical department. 


Master Mechanics’ 1924 Program 


To show the number and kind of subjects treated at one 
of the annual department staff meetings the program for the 
1924 meeting of the master mechanics is given below: 


Subject Assigned to 
1—Store delivery in shops and roundhouses............ J. A. Anderson. 
2—The best method of insuring better relationship and 

co-operation in our organization............seeeeeees W. Joost. 


3—The proper method of handling locomotives between 

classified repairs in order to obtain the prescribed 

mileage 
4—Power plant economies and steam losses in rcundhouses. H. 
5—The effect circular letters have in increasing and de- 

creasing the cost per Iccomotive mile............... E. W. Hopp. 
6—Advantages and disadvantages of running engines over 

two or more divisions; what difficulties are encountered 

ee ee SEPT Tee Te Te Cee F. P. Miller. 
7—What can he done to reduce preventable accidents...C. L. Emerson. 
8—Departmental co-operation ........00eccceeeeeeeeees G. Lamberg. 
9—Importance of investigating and promptly reporting 


T. O’Neil. 
W. Williams. 


OO EEE ARG a eee ae eee J. W. Phillips. 
10—Problems confronting the mechanical department in 

congested terminal operation.......cccccsscsesesecs P. L. Mullen. 
11—Co-operation between master mechanics on adjoining 

OS RES 4 ret air cert arora ee ae H. G. Dimmitt. 
12—What is the best system to put into effect for checking 


the different accounts and seeing that each division is 
getting the credits and charges due them, at the 
earliest possible time, so they could be checked and 
gone over in order that each master mechanic will 


ee SE EE MONEE (CER s 665. 6:6'6,0 0'00b BA wn SEAS ore <e H. E. Riccius. 
13—Are we receiving the service from our locomotives that 

should be expected ?.........sssececsccccsssccosens R. W. Anderson. 
14—Better inspection of locomotives arriving at terminals 

and what inspection they should receive before being 

re ak chic laid ia a 6G aaa Gina Wwe Gn aaik.o S014 McFarlane. 
15 Causes of flues pitting and what methods can be em- 

plc-yed to reduce this sosatihe Diya aie Rik ig, Bateig Ava haa x wibie C. H. Koyl. 
16—Maintenance of electric locomotives on long runs as 

compared with shcrter runs and what effect it has on 

ER A ae ene ee eT . Sears. 
17—What system can be devised for a more satisfactory 

and eccnemical method of handling engine supplies... E. Passage. 
18—The equipment and facilities needed for the proper : 

maintenance of electric locomotives.............+02 J. A. Wright. 
19— Federal law requirements affecting locomotive opera- 

MU rete e radas Cesk ie bane Cactere tk ckawmeres A. W. Novak. 


20—Comparison cf electric lccomctives and steam locomo- 


I aia iar ase auaid-nn do ard. oS ae oe Irene HACE aes F. 
ee Te TOT Ee ie ee ee r. 


22—Proper inspection and maintenance of locomotive air 
brake equipment with particular reference to federal 
OREN, 26h io 510) 6 cots ares eas mide ona mikes ibi eevee ine du 
23—Method of selecting superviscrs and inaugurating a 
system cf training men fcr the varicus positions be- 


FOte puting Chem off Gil JOD. ois. 2600 <i es Kees G. 
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An Epidemic of Locomotive Troubles 


By F. M. A’Heam 


T is not uncommon to hear so-called epidemics of locomo- 
tive troubles discussed in a manner that connects their 


existence with some unaccountable cause. 


While it is true 


that at times some one particular part of a number of loco- 
motives may give trouble, it is also true that these troubles 
are in most cases traceable to a long interval of good service 


from the same parts. 


During an easy period of maintenance, 


there is a tendency to become careless and to permit condi- 
tions to develop that sooner or later cause trouble. 

A prevalence of back end main rod brasses heating indi- 
cated, in one case, that the pin grease was of lighter quality 


than that previously used. 


Investigation proved that the 


lubricant was the same as had been used for a considerable 


time. 
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The evidence against the grease was that it worked 
fo) 








Detail of Rod Brasses Showing How the Dividing Line Has 


Advanced Beyond the Center 


out between the strap and the brasses which was taken 4s 
proof that the grease was at the bottom of the trouble in this 


particular case. 


An examination of some of the brasses disclosed an unex- 
pected reason both for the heating and for the lubricant ap- 
pearing along the outside of the straps and _brasses. In 
reducing the back end brasses workmen would machine the 
required amount off the front half of the brass, repe: — the 


operation from time to time until the dividing line 

the halves was advanced somewhat forward of the 
of the grease cup, as illustrated, and beyond the h 
A smal! 


of grease would pass between the strap and the bras a 
to lubri- 


the grease cup to the inside of the strap. 


finally reach the pin, but not in sufficient quantity 


cate the parts properly. 


between 
center 
le from 
amount 
ses and 


Enlarging the opening in the rear half of the brass to 
register with the grease hole through the strap was 


to check the trouble. 
in closing brasses completed the cure. 
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{pprentice School Room in California 








Apprenticeship Methods on the Santa Fe — 


Why and How the Work Was Started—General Outline of the Plan— 
Selection of Apprentices—The Equipment 


PART | 


R% \Y managements are realizing as never before Santa Fe Apprenticeship System Has Proved Its 


for trained, skilled, and careful men. Men Worth 
re in demand than machines and are much In view of the awakened interest in apprenticeship train- 
re dif t to procure. The question of men, the right jng a description of the apprenticeship work on the Atchi- 


oo men by nature endowed and by training and son, Topeka & Santa Fe will be of particular interest at 
_— cifically fitted for the work they are called this time. The Santa Fe has maintained modern apprentice- 
‘dle s the biggest problem the railroads have to ship courses for more than a decade and a half, and is now 
e need for competent, efficient men is nowhere giving instruction to some 2,000 apprentices, filling its shops 
elt than in the shop forces of the mechanical with men of its own making—skilled mechanics trained for 

the average railroad. Far too many roads the road’s particular needs, familiar with its methods and 
; ntent to put up with unskilled, untrained, in- practices, loyal to its officers, and intensely interested in 
incient inics, taking no steps to prepare men for their carrying out the policies of the road. 


—— 


— A few pioneers have paved the way and The apprenticeship system on the Santa Fe has long since 
- = secured have shown conclusively what may passed the experimental stage. It has gone through good 

treating ed by proper selection, education, and training years and bad, through prosperity and times of depression, 
¥ hk s in the various mechanical trades. the results accomplished more than proving its merits and 
payee It is ‘hing to know that railway managements are justifying the wisdom of its promoters. The management 
a —_ never before to the need for skilled, all-around of the Santa Fe would no sooner think of doing without 
aaa , sm to the results that may be accomplished by its apprenticeship system than of doing without its power 


a ‘eveloping these men. A number of railways plants or its tool rooms. The smoothness with which this 
eae’ naugurated modern up-to-date apprenticeship apprenticeship system has operated, and the way it has 
es. i tems pare men for their particular needs. Man- been co-ordinated with all departments is an unanswerable 


ine the ceme} pies cy aanee ‘ ° ee ¥ ° ns e 
her roads are making searching inquiries and argument as to its practicability; and the unusual efficiency 









ing the serious . : i 
des a u | into the subject thoroughly. It is encour- and work performed by the apprentices themselves makes it 
poses The: € growing interest in this important subject. an immediate financial asset. 
_—— na ‘pprenticeship system is without doubt the Origin of Santa Fe Apprentice Department 
specific for the alarming shortage of skilled we nar a 
amount bor + “ = : A general description of the history and organization of 
5 and de ontronted industry during the last two dec- jn, department will be given in this article. In succeeding 
eee — le experience of the r i ave g : : 7 ‘ 
» lubri- nto tl sd ae pe t Z Aaoicre Agee a i issues will appear a detailed account of the methods used 
i ees ae ne sol peo ra Saiae d — 1 ; both in the school and shop instruction, together with other 
rass to help n ek ee . atte uch features pertaining to the training and developing of these 
ifficient — enamine young men. The apprenticeship system of the Santa Fe 
ractice outline * of a series of four articles on this subject. A general had its beginning when the road was in need of men. Not 


of the remaining articles in the seri fill be found : ° . . . 
h of thie artes, ms wm 6 £02" finding a sufficient number of skilled mechanics available 
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for its shops and engine houses, the management decided to 
make them from the young men in their midst. 


In the summer of 1907 John Purcell, then superintendent 
of the Topeka shops (who, years before had maintained at 
his personal expense a little school at the division point 
where he was then located) and Frank W. Thomas, then 
engineer of tests, were appointed a committee to investigate 
methods used by other roads and in manufacturing plants, 
and to make recommendations as to a plan by which the 
necessary mechanics would be developed for the various 
shops and engine houses. In line with their recommendation 
it was decided to establish a thorough apprenticeship sys- 
tem with a view to training the young men employed, not 
only to competency and skill in mechanical arts, but also 
to loyalty to the railroad, to interest in its business and to 
familiarity with its standards and methods. 


Supervisor of Apprentices Appointed 


By September 1, 1907, this resolve had taken the form 
of the appointment of a supervisor of apprentices, whose 
especial and exclusive duty lay in overseeing this work and 
in organizing the staff, general and local, and planning 
for the prosecution of this work at all the principal shops. 
He was assigned to the staff of the assistant to the vice- 
president in charge of mechanical operation and given 
charge of all matters pertaining to apprentices. He im- 
mediately organized the department and established appren- 
tice schools at the larger shops, soon extending these to all 
the division points on the system. He maintained a central 
office wherein all lesson sheets, problems, etc., are prepared 
and from which all supplies for the varicus schools are fur- 
nished. He approves apprenticeship indentures covering 
the employment of all apprentices and jointly approves with 
local officials the appointment of all apprentice instructors. 
In his office is maintained a record of all apprentices and 
apprentice graduates. From his central office he directs the 
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road. The apprentice instructors are on the payroll of the 
local master mechanic or superintendent of shops and report 
jointly to the master mechanic and the supervisor of appren- 
tices. 

In any successful apprenticeship system, some one per- 
sen must be in charge and be held responsible for the proper 


re 


Was i 





Instructing Apprentice in Tool Room on Milling Machine Work 


carrying out of the program of apprentice training. Other- 
wise, as in any other scheme without a responsible head, but 
little will be accomplished. No worth-while movement will 
run itself. There must be a guiding hand, a leader to in- 
spire and direct his forces and to secure the necessary sup- 





Interior View of Modern Apprentice School Room Showing Desks, Cabinets, Etc. 


management of the various schools throughout the system, 
visiting each school frequently and seeing that all instruc- 
tion is carried on systematically. He keeps in close touch 
with local shop officials, securing their full and hearty co- 
operation. The supervisor of apprentices and his immediate 
office force are on the payroll of the vice-president of the 





port and co-operation from other departments. Much 
the success of the apprenticeship work on the Santa Fe 8 
due to the personality and ability of the supervisor of 4P 
prentices, Frank W. Thomas, who has had charge 0! this 
work since the organization of the department, and who by 
virtue of his practical and technical experience, his intens 
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interest in, and understanding of boys, his pleasing person- 
ality and popularity with officers and men of all depart- 
ments, his ability to organize and boost for his department, 
has been | bart: oer fitted for ongaaizing and carrying on 
this important work. 


Support of Management 


It is also essential that the plan of training have the un- 
limited support and backing of the management. This, the 





The Atchison, Topeka & Santa Fe Railway Company 


APPRENTICE APPLICATION BLANK 


To be sent te Suvervisor of Apprentices 


| 
| weesseesss qj  q; - -= | wuenet@eeseccosescsocscen 19... 
Mr fusier Mechanic 
| 
ee 
| 
| Dear Sir 
I respect submit my application for position as............-.----.-- aoa ~-apprentice 
in your shops at © seces escscceesces 
| 
| My { eee ee 
| 
| et N RN i ennnaks een cenek seeeanene 
| 
| Local addre ty ara sas cols arin esa ass ai URNS a a Sa 
| hone... ...- ..--2+----- hs 
Age..... D PEt anatis< «sameeren sinks hake meimawe Place of birth. .....-. 
| Hair Eyes Complexion ..........-.. Height....ft....in. Weight 
Number of yea attended common school... ‘ —— Where... 
Number ea attended high school . ee eee 
Grade or clas pleted in school “ cube db et Rashes seminan 
Evening classes attended or correspondence courses RED ataconcencctnahasneenses an dsbeeadeweenes 
Reason for leav GOON nick seca dans. cndsicinnpnesnenbnd ckbebs cobensneesns Chsesunesen 
Number of years since leaving school 
| Occupation since leaving school -. ...-.------- -----2---- enone coon neo nnn soon een nee noes eee 
Pesmer cesvice with Santa Fes ces coccns c6iescccces cenncbdentnsacs ncendeonsees cncecsocs cts sccus 
Name of parent or guardian -. er oc eens cose coo 
NG IO io sick is os sn cee eee es «i ED cneene intansnewnes«. 
| Address of parent or guardian \ City Se ee EE eee Pe iciaica apatroiniicmes 
| | 
| \ Telephone. ...- 5.2: 0. seccesacecs 
DURE nna + tancascancaddeennennonsseboss 
| Duletives te dereies of. company ¢ RelUGRO 5 io. concen cc canadesvcnnesccs catasesscoscesnnsas aoe 
ee 
| @@ Applicant will please leave the rest blank. 
Recommendation of Apprentice School Instructor ......-----------eee--- oo----eeee--- 
(Apprentice School Instructor) 
| 
| Recommendat Of Apprenticn Ghop Tnsteecter oo oc. = cccesns ceanns cesses seensse seccesesesccvecs 
(Apprentice Shop Instructor) 
| Commenced a ticeship_- i a a i 
| 


Approwed:. .ccc..c..-cccccccnscs cons enccesess-cee- 5 
Superintendent Shops or Muster Mechanic. 


Application Form for Apprentices 








apprenticeship system of the Santa Fe has at all times had. 
Mr. Purcell’s paper on apprenticeship before the last meet- 
ing of the Mechanical Division of the American Railway 
Associati s a fitting testimonial to the results accomplished 
by this training system and to the support and backing the 
apprentice department receives from the higher officials of 
the compa In fact, everyone on the road, from the presi- 
dent doy the humblest employee, is a booster for the 
plan of rentice training. Without such support only 
D s could be secured. 


Three Classes of Apprentices 


The anying statement shows the number of ap- 
rrentices oyed in each trade at each point. There are 
miree cla apprentices—regular apprentices, helper ap- 
ay special apprentices. The regular apprentices 


od | the ages of 16 and 21 and must serve four 
ak lar apprentices constitute 90 per cent of the 
— Helper apprentices are those promoted from 

“" ‘s in the shop; they are required to serve 


“e years. ‘The helper apprenticeship offers an opportunity 


to a , vit < im - . 
> ae nber of the more deserving helpers. Special 
apprentic ah e as : , 
ry - men with a technical education who are given 
” ee-yea 


‘se to furnish them the practical experience 
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without which their technical training would prove of little 
value in a railway shop. 


Selection of Apprentices 


Great care is exercised in the selection of all apprentices. 
They are usually taken from boys living in towns and com- 
munities adjacent to the railroad, preference being given to 
sons of employees. The applicant is examined by the ap- 
prentice instructor to test his mentality and his fitness and 
liking for the trade for which he makes application. The 
amount of schooling required depends largely on the boy’s 
mentality and the opportunities he has had and the use he 
has made of them. Since the apprentices are being trained 
for a lifetime of service, it is deemed well to start with boys 
of good physique and with a sound body. Therefore, each 
is required to pass a medical examination given him by a 
surgeon of the company, this examination being similar to 
that required for life insurance. In addition to the care 
taken in the selection of the young men, each must show 
during the first six months, cr probationary period, that he 
possesses qualifications for learning the trade for which he 
is indentured. 


Securing Applicants 


No difficulty has been experienced in securing desirable 
applicants, most of the shops having at all times a lengthy 





No. 1. 


EXAMINATION 
FOR 
APPLICANTS FOR APPRENTICESHIP 
(Do Not Mark on This Sheet) 


In solving the following problems, show work as well as 
answers. Please communicate in no way with anyone while at 
work on these problems. We desire to know just how many of 
these you can solve without assistance from anyone. ‘Please do 
your best but do it alone. 


1. Add 6789, 9327, 673, 3676, and 6324. 
2. Subtract 4884664 from 93897009. 
3. Multiply 3794 by 804. 
4. Divide 114774 by 37. 
(a) 4 plus % plus % equals what? 
(b) % minus 34 equals what? 
6. Multiply 1214 by 1834. 
Add .3, .33, 333., .333, and 3.3. 
8. Divide (a) 3.3 by .3. 
(b) .33 by .3. 
(c) 33 by .3. 
9. If an apprentice works 9 hours per day at 2714 cents per 


hour, how much would he earn during a month in which his total 
time was 216 hours? 


vi 


~ 


10. If a boy operating a cotter key machine can make 244 
dozen cotter keys in 114 minutes, how many could he make in 1144 


days of 8 hours each, working at the same rate? 











Typical Examination Questions for Applicants for Apprenticeship 


waiting list. These applications are secured through the 
medium of the older employees in the shops, through the 
apprentices themselves who advertise the opportunities and’ 
good treatment given them, through articles on apprentice- 
ship appearing in the public press and railway magazines, 
through addresses on subjects relating to apprenticeship sys- 
tems by members of the apprenticeship department and other 
railway officials before high schools or public gatherings, 
through keeping in touch with local school authorities and 
through the personal contact of the instructors with the ap- 
prentices and their acquaintance. The scheme itself is its own 
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best advertisement. Everyone connected with the road knows 
of the thorough training given apprentices and of the oppor- 
tunities offered for promotion; consequently the most desir- 
able boys in the community are attracted to these courses. 

There' have been a number of cases where officers of other 
roads and of railway supply companies, knowing of the 
efficiency and thoroughness of the system of training given, 
have sent their sons to serve apprenticeship on the Santa Fe, 
and to take advantage of the training given apprentices and 
the opportunities offered graduates of these courses. 


Apprentices Instructed in School and Shop Work 


The plan of training consists of two co-ordinate branches, 
one known as school instruction, the other as shop instruc- 
tion, each correlated with the other. There is a shop in- 
structor—a skilled mechanic, a boy-loving man—for each 
department, or one for each 25 apprentices. Schools 
of instruction have been established at some three dozen 
points on the road, extending from the Great Lakes to the 







































































The Atchison, Topeka & Santa Fe Railway System 
REPORT OF APPRENTICE DEPARTMENT 
Showing Number of Apprentices in Each Trade, Each Point 
MARCH 31, 1924 
g [5 E\s 
elalgelsele|2i82 ge] § 3 
wr TE ETEUER ET EEE) e | 212] a] _ les 
4/2/23 )35|2/]2/22)819)2)212 13s 
= Es a a w = S&) & & = o e ie 
Topeka 90 26 6 24 7 2 15 8. |.102_.]..13 _].348_ |. 362 
Chicago Car Works ‘ rr Ss Ses Se 
18th St., Chicago : 1 1 < 2. 2 
Corwith . a Se ae ee See Ree: eee Sean! Semen, ee 10 10 
Shopton . Bt] 2 1 : 5 76. 719 
Argentine 31 4 1 4 2 l 32. a xi) 78 
Topeka Roundhouse a 1 aS ae 3 
Emporia eo oe 2 1 iadiin tae 1 20. .}..20. 
Ottawa — Seer ie M.481.. 
Chanute ... --15 6 1 l . mer ae. f ee RI 
Newton --23.]..10 1 2 1 a, ee ee 
Florence .. ... 1 en ee ae eee a 
Strong City nan i scccalnaeae = ae 
Wichita = ands swt ames ap Se 
Arkansas City 16 5 2 ane Ph Sa a sO 
Guthrie .~ — ee eee eee eres eee Geer eee eo 6 a Se 
Shawnee ...... sisicon _ . . a See eS! ee 
Dodge City 19 oe eee er es Gee ee eee eee eee 43 5. Ly... 
La Junta -34..]. 12 2 5 3 79 2..4.140.].143.. 
La Junta Roundhouse a eee ee ey eee eee ere Cee See 48. 8. 
Pueblo... ‘ ol. © 2 e 8 16 17 
Raton 15 5 2 2 coe 16 1 49. 4..43 
Las Vegas. il 1 1 2 — ee = eee oe 8 19 
Albuquerque ...... 56 13 8 2 - Se ee 45 7 .|-137..}.144 
Albuquerque R'dhouse 4 3 SE ee, Se eee Fee: eee 1 =" 9 
- San Marcial... om 1 1 _ =. eer 15. }..15.. 
Deming . . 34 i ke Mal x a 
i Pase...<... | J ee eS 6 
Beleu... 3 1 -Ww a 15 
Clovis .... 3 7 i 3 10..J.. 2..]..50 DL 
Wellington ae 1 .19 1..]..29 29 
Waynoka ......-. é = = ee ee See ee eee eee eee 3 = 7 
Amarillo 14_. 1 .8 iain .23 25 
ee = ye ce! es ew 2 
| 13 .-5 ee ee 
Winslow... iach 14 3 2 ee 00..23.. 1..5..30 31 
IED wlccknsyanncaat 3 . . . saincos: sine Ralbeace oe 
eee oa a See, eS a 
Re ~ . . ‘ a eee eeeee om oe a AN 
San Bernardino .......}..69..]-. 4-4.. 3 5 4 : ; 2..].. 5..]..99,.]-. 5..].196_.]. 108. 
San Bernardno R’dhouse} .. 8..}-- 1- ind eee See: Eee ee en ee 
Los Angeles ‘..........J-. 7 olin 2 oe - eee) Ee. 4! ee --10..]..10 
Bakersfield ..... = Sa — a | ee Seas a | 17. 
IC lai S sina mania = cece eae eee Ree Sane See 
ce eS ay : = Ee 5 5 
Richmond Roundhouse_}.. 1 lias e Cae a SER: 
Misteseeg .........'....5--88. Es §. 3 . 1 ..49. 2 
Cleburne ... ....-.....]..39 15 3 6 eS 9 ..6 
Cleburné Roundhouse .j.. 4. 1 1 xe 
Gainesville. ........... , Se 1 
42. 5. 2 
2 
<= 
~~ © 
2. 1 
‘TOTAL M’ch. 3), 1924 |.659._}. 156.) 21 80 a eS 5 ..]..342.]..16. 857..]..52. 11966. PO1L .. 
“TOTAL $ Feb. 29, 1924 {671 ..}.150__[2.21..)..63..)..24..).. 2..).. 5..]..37..]..79._].875. [55 Jaonn._].-..-. 
' TOTAL June 30, 1922 |.469..|. 139..}..25_.|..75__] 18 1... 3..]..36..] ..:...583..]..19. ]1368 
: F. W. THOMAS, Supervisor of A 











Monthly Report of Apprentice Department 


Pacific and as far south as the Gulf of Mexico. Where 
there are a sufficient number of apprentices there is a school 
for instruction in drawing and mathematics and other sub- 
jects kindred to the various trades. 

At some points where the number of apprentices does not 
justify both a shop instructor and a school instructor, one 
man has charge of both phases of instruction. At other 
points there is a resident shop instructor for each shop, but 





the school instruction is taken care of by a traveling in. 
structor, who conducts classes at two and occasionally three 
points. Traveling instructors also look after both school and 
shop instruction at the still smaller points. Apprentices at 
these smaller points serve part of their apprenticeship at the 
larger shops. 


School Rooms and Equipment 


The apprentice school rooms are located in the shop yards 
near the shop buildings in which the apprentices work, but 
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Santa Fe. 


MOTIVE POWER DEPARTMENT 


APPRENTICESHIP INDENTURE 


REGULAR APPRENTICE 




















(Trade) 

INDENTURE, Made this day of o-coomy 198...... 
between Apprentice, Age... 
and his Parents or Guardian, of the City of 

eccocceoons State of 
BEE ccccnancnceccocconsenceuunseovesessucsesncesensosessese Railway Company. 





The Apprentice being desirous of learning the trade, and with the consent of his parents or guardian, is emp!yed 


at as an for the purpose of learning the trade of 





Kanata for a term of four (4) years divided into eight (8) periods, each 
period to be rep by an eq M of 145 eight hour days, or 1160 hours, of service per period. 








The Apprentice promises to perform the work of the. craft that is given bim 





to do, obeying the rules of the Railway Company and the instructions of its Officers not in conflict with the rules between 
the Railway Company and its Employes. He shall not absent himself except on leave of absence from the proper Officer | 
and shall conduct himself as a good and honest Apprentice should. | 

The Parents or Guardian hereby assent to his employment and will in every way possible encourage and assist the | 
Apprentice to faithfully perform his duties 


The Railway Company agrees tc give the Apprentice an opportunity to learn and will endeavor to teach him all 
branches of the trade, and as a furtherance of this opportunity reserves the right to require the Apprentice to attend Ap- 
prentice School provided by the Company, where drawing and other subjects pertaining to the trade are taught. 


If the apprentice does not show sufficient aptitude to learn the trade during the first period he will not be retained | 
as an apprentice. 





The Apprentice shall not be dismissed or leave the service of his own accord except for just and sufficient cause, be 


























fore his app | 
If the Apprentice fully complies with this indenture and his app’ @ suitable Certificate will be 
awarded him. 
| 
[4 of Apprentice) -....... (Seal) | 
(Signature of Parent or Guardian) -......---..-._...-.----------~-------------------; (Seal.) 
Approved, DR icicsiccencsinintinieamenndcnansnnsedttt | 
Mechanical Superintendent 
Approved, ........--.------..----------- DI ccencecescntiocanacenecnacction 
Supervisor of Apprentices | 
— 





Form of Indenture for Regular Apprentices 


sufficiently removed to be free from objectionable noises 0 
the shop. Many of the apprentice school rooms have beet 
built for the special purpose for which they are used and art 
models of convenience and usefulness. ‘The starting of al 
apprentice school on the Santa Fe, however, has never beet 
delayed by waiting for a suitable building in which to opé™ 
ate the school. Instead, whatever room or building was 
available has been used. Even a dismantled coach or built 
over box car has frequently been used until more suitable 
quarters could be secured. In general the results accoll 
plished have been so soon apparent that local officials hav? 
joined with officials of the apprentice department in secu 
ing the erection of a suitable school building. In mal} 
cases separate buildings have been erected solely for the 
apprentice schools. In other cases, the school rooms hat 
been confined to the second floor, the lower floor of the build- 
ing being used for reading room, or possibly for a sh0 
lavatory. 


Apprentices Given Thorough Experience 


Throughout the entire four-year apprenticeship, each 4 
prentice pursues a definite schedule of school work and 0! 
shop work, nothing being left undone which will better i 
him for becoming a master of his trade. Upon graduati® 
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ie is given 2 handsome diploma, and as he advances in his 
work as a mechanic unlimited opportunities for promotion 
are offered him, some 250 of these young apprentice gradu- 
tes now holding official positions on the road, positions 
irom gang foreman to that of division master mechanic. 


Subjects for Discussion in Later Articles 


In subsequent articles a more detailed description will be 
‘ven of the methods used in the school room, the methods 
jsed and schedule of shop work followed in the various de- 
sartments of the shops, the manner in which full variety 


{ shop experience is secured, what tools are furnished ap- 
orentices and how these are handled. The qualifications 
of apprentice instructors and the source of their supply will 
be considered, as well as the records maintained regarding 


work and qualifications of each apprentice, the manner in 
which the apprentice boards function, and the activities of 
the apprentice clubs, including their social, literary and ath- 
letic activities. The training given special apprentices will 
e described and also the training given and opportunities 
offered the apprentice graduate, the use made of the depart- 
ment in recruiting and developing shop foremen, together 
vith mention of some of the direct and indirect results 
secured from the carrying out of this intensive program of 
ipprenticeship training. 


Recent Decisions of the Arbitration 
Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will prrint abstracts of deci- 
Hons as rendered. ) 





Acceptance of Defective Cars on Record 

[A T.% 
k Arkansa 
October 22. 1921. 

The condition of this car indicated that it had been in 
a derailment. However, the inspector of the Louisiana & 
Arkansas accepted the car from the Mississippi Central on 
‘book record of the defects with a promise from the Missis- 
‘ippt Central foreman that he would furnish him with a de- 

a later date. After a lapse of five weeks the 
the receiving line requested the defect card from 
t of the delivering line. However, the delivering 
to issue a defect card on this car claiming that 
» © Getect had existed on the car at the time of delivery 
‘te Louisiana & Arkansas should have protected itself by se- 
iting a defect card covering the damage at that time. It 
“so stated that the interchange record previous to delivery 
0 the Louisiana & Arkansas did not indicate such defects 
shad been reported as existing on the car. 


tank car 16274 was delivered to the Louisiana 
y the Mississippi Central at Natchez, Miss., on 


fect card at 
hspector of 
the inspec t 

ine refuse 


if the defect 


The Louisiana & Arkansas stated that owing to the physi- 
_ conditions that governed the interchange of cars by it 
ind the Mississippi Central it was necessary to handle the 
Recatige cars across the Mississippi River by means of 
ste a - boats. But in order to facilitate the neces- 
a. | here was in existence at the time a gentlemen’s 
* agg li veen the local inspectors at Vidalia, La., and 
‘> cindlepapas that bad order cars accepted and run on 
requested ' defects would be covered by defect card when 
i... € receiving line’s inspector. Evidence that 


4 defective condition at the time of delivery 


Was submit »} the Arbitration Committee. 
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The Arbitration Committee decided that the Interchange 


‘Rules do not recognize the acceptance of defective cars on 


record. If the unfair usage defects existed when the car 
was delivered to the Louisiana & Arkansas on October 22, 
1921, defect card should have been procured at that time.— 
Case No. 1291, Louisiana & Arkansas vs. Mississippi 
Central. 





Facts for Handling of Exceptions on Bills for Repairs 


The Maine Central rendered a number of car repair bills 
against the Canadian National. Exceptions to these bills 
were taken from three to five months after they had been 
received in the office of the Canadian National. The Maine 
Central claimed that these exceptions should have been han- 
dled more promptly and that it should not be required to. 
examine the old records which had been filed as ample time 
had been allowed for exceptions to be taken before records 
were filed. It, therefore, declined to check the record and 
suggested that the Canadian National should be required to 
pay the bill that had been rendered. ' 

The Canadian National considered that these bills should 
have been handled more promptly but owing to the shortage 
of A. R. A. billing clerks it was impossible to have all the 
bills checked. It stated that the Maine Central in replying 
to the first letter of instructions had advised that the car 
service records of the Canadian National were incorrect and 
that if the cars in their possession had been checked it was 
found that the cars were not the property of the Canadian 
National but belonged to another,company. It contended 
that if the Maine Central had checked its records properly, 
it could have established the proper ownership of the cars 
and billed the proper companies, as the repairs had been 
made within the year limit as allowed by Rule 91. It also 
brought out the fact that the Maine Central had refused to 
reply in other cases to the first letter of exceptions, although 
at that time repairs were not outlawed, and that the Maine 
Central should have gone over its records more thoroughly 
and rendered a bill to the car owners and not to the Ca- 
nadian National. 

The Arbitration Committee sustained the contention of the 
Canadian National and decided that the Maine Central 
should: handle all exceptions to conclusion.—Case No. 1292, 
Canadian National vs. Maine Central. 





Furnishing of Repair Material by the Car Owners 


The Wabash coal car 29048 was damaged on the rails of ° 
the Lehigh Valley. Disposition was requested by the hand- 
ling line according to Rule 120. On September 29, 1920, the 
Wabash instructed the Lehigh Valley to make repairs to this 
car and on November 29, the handling line made requisi- 
tion of the purchasing agent of the Wabash for two longi- 
tudinal sills, two top web plates, two bottom plates and two 
column: castings. The car owner furnished the two column 
castings and rendered a bill for the material amounting 
to $11.52 but it declined to ship the other material, claim- 
ing that the handling line should furnish goods from their 
own stock according to Rule 122. The Lehigh Valley claims 
that this material is not a stock item covered by this rule 
and should be furnished by the car owner. The Wabash 
declined to furnish the material in question and the Lehigh 
Valley purchased it on the open market and repaired the 
car, returning it to service on April 30, 1924. As the car 
owner claimed that they were within their rights in refusing 
to furnish the material, it was referred to the Arbitration 
Committee for decision. 

It was the decision of the Arbitration Committee that un- 
der Rule 122 the car owner is not required to furnish the 
plates and angles in question. Therefore, the contention 


of the Wabash is sustained——Case No. 1290, Lehigh Valley 
vs. Wabash. 
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The Possibilities of Mechanical Painting “4 


gener’ 
let th 
Handicaps Which Have Been Overcome—Protection of Equipment deter! 


Increased Against Corrosion or Decay 


By J. W. Gibbons 


NE of the greatest factors that limits the use of the of higher rank. However, necessity, “the mother of inven- 

mechanical application of paint and varnish is the tion,” assisted materially. 

attitude of the men. ‘The full force of the men’s or- To keep the freight equipment on the Santa Fe even in 
ganization has always been arrayed against the practice, 
with the possible exception of its use on rough work, such 
as trucks, freight cars, etc. In unorganized shops propa- 
ganda has been manufactured against it, and the men who 
have taken interest enough in the work to operate the mechan- 
ical equipment successfully have even been ostracized. 

It is true that the machines used have also been a factor 
in assisting the propaganda, some being so constructed that 
they throw an excessive amount of paint which fills the shop 
or yard with fumes and pigment-ladened vapors. Another 
type of machine that has greatly assisted the opposition to 
the use of mechanical painting, is one that is so complicated 
that it is continually stopping up and requires the services 
of an expert mechanic to keep it in operation. There is 
nothing so disgusting to a foreman as to have his work lined 
up and going fine, and then have it retarded or entirely 
disorganized by the failure of the paint machine. I have 
visited many railroad shops in the east as well as the west 
and found machines of this type that had been discarded. 
These costly investments have prejudiced railroad officers 
against the further expense and trouble involved in installing 
mechanical painting equipment. 

The greatest handicap the writer has had in establishing 
the mechanical application of paint has been this factor, and 
tests made of paint applied with the old squirt gun type of 
machine that really never should have been called even a 
spray. 








Conditions Necessary for Success Sravit 
Under what conditions can a successful practice be de- 
veloped for the general application of the mechanical process tion, 
in freight car painting? have 
Gravity Apparatus in Operation with Paint Container Hoisted About entire 
Half Its Full Height 





After having gone through the steps necessary to install 
a- system that is now acknowledged to be successful, the 
writer believes he is in a position to answer this question. 
In the beginning was encountered the opposition of the men 


fair condition, it is necessary to paint approximately 17,00) 
and the foremen and a negative attitude on the part of many 


cars every year. As a matter of fact, the main repair shop 











Dining Car After Being Finished by Mechanical Painting 
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yas only painting an average of 160 cars a month and the 
veneral practice at all points was to touch up new work and 
ot the go. The result was a tremendous loss through 
jeterioration of equipment caused by lack of paint protec- 


inven- 


ven in 





Gravity Apparatus, Pneumatic Hoist and Portable Scaffold in Service 


lion, In this same main repair shop as many as 485 cars 
lave since been painted in a month, and the average on the 


ted About @™ ‘litire system has reached the point where adequate protection 


Vv 17,000 
yair shop 
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CAPACITY | googur.ns 
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can be and is given to the freight equipment to maintain it 
in first-class condition, as well as to advertise for our trans- 
portation department favorably. 

The mist has been eliminated by the use of a gravity 
paint feed arranged in connection with a portable scaffold. 
The supply of paint is hoisted to any height necessary to 
secure sufficient material at the nozzle, where it is atomized 
by injection of air through a nozzle so arranged as to give 
the best possible results. The operator is placed as near to 








The Surface of the Refrigerator Car Is Free from Lags or Runs 


the car as he would be if using a brush. The paint is ap- 
plied evenly and is free from “sags” or “runs.” It is carried 
into crevices and cracks that could not be reached with a 
brush. This method could be improved in some shops by 
the installation of a runway to carry the material. 


Finishing Passenger Cars 


The writer does not believe that under present conditions 
the mechanical painting process is generally practicable for 


t 


ans oor 





This Car Was Finished by Mechanical Painting, Including the Emblem and Lettering 
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finishing passenger cars because of shop construction and 
the fact that in some shops all classes of work are done in 
the same room. The present limitations, however, are not 
inherent; they can be overcome. No investment will pay 
greater dividends than the appropriation of sufficient funds 
to erect shops properly. equipped, or for the installation of 
suction devices in our present shops to carry off the objec- 
tionable fumes. We have proved that we have spraying 
devices that are simple and practicable. With them we have 
successfully applied primers, loading coats, rough stuff, 
enamels, varnish and all classes of paint on the interior and 
exterior of baggage and mail cars, passenger carrying cars, 
dining cars, business cars, and locomotives. The process is 
also used in finishing furniture and all classes of work. 
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The only objection that can be raised against the spray 
is this: At the convention of Equipment Painting Division 
of the A. R. A., held at Cleveland last Fall, it was brought up 
that the spraying of lead, either white or red, might endanger 
the health of the operator. This objection has already 
been overcome by their elimination in painting railway 
equipment. A successful substitute has been developed ‘for 
these materials. 

Private corporations and individual firms are successfully 
using mechanical devices to apply paint and _ varnish 
to high grade house and office furniture and to automo. 
biles, pianos and musical instruments of all kinds. Buildings 
of all kinds are also now being painted by means of mechan- 
ical devices. 


Exhaust Nozzle and Front End | Ailicamad 


An Effective Means of Controlling Changes in Drafting Conditions 
Is Outlined in This Article 


By Donald L. Derrom 


T is generally accepted that the larger the exhaust tip and 
the higher the diaphragm, consistent with proper com- 
bustion, the more efficient and economical the locomotive 

will be. Due consideration should be given to the accuracy 
with which standard dimensions for front and adjustments 
may be established, as well as the proper tolerances or limits 
to be set within which the adjustments must fall. Experi- 
enced: men know that it is not always possible to adjust two 
engines alike, but nevertheless there is no reason why any 
variation from the standard dimensions should exceed five 
per cent. Weather conditions are also known to affect steam- 
ing conditions to some extent, but the variation should not be 
more than the above figure, except under very severe operating 
conditions, such as are encountered in Canada. When the 
variation exceeds five per cent, there is something radically 
wrong. However, a careful investigation will often disclose 
the truth in the most unexpected places. 

The problem, then, is to open the nozzle tip and raise the 
diaphragm as much as possible so as to reduce the back pres- 
sure without disturbing the steaming qualities, or interfering 
with efficient combustion. This cannot be done without de- 
creasing the resistance somewhere else, or increasing the effi- 
ciency of the front end by stopping air leaks, or remedying 
other defects. However, the first and most necessary step is 
to make absolutely certain that the front end is air tight. 
Once this is accomplished, a logical sequence of investigations 
can be followed. 


Finding Leaks in the Front End 


A simple and effective method of determining this condition 
is to have a number of tapered wooden plugs made and drive 
them into the firebox end of the tubes. A plug should also 
be made for the exhaust nozzle. After the plugs have been 
applied, the front end and tubes should be filled with water 
to the top of the stack. This soon discloses any leaks that 
may exist which cannot be properly determined by a smoke 
or air test. No engine should leave the general repair shop 
without this or some equally effective test. Front end leaks 
can be the cause of wasting from 10 to 30 per cent of the 
fuel and such a loss is worth looking after. 

The worst of leaks are generally found where the steam 
pipes pass through the smoke arch and where the packing or 
gland is found to be unsatisfactory or unstable. An effective 


way to close such leaks is to weld a cylindrical box or collar 
made of 4-in. plate, 10 in. or 12 in. larger in diameter than 
the steam pipes, to the smoke arch. Then weld to this box 
a cover consisting of two half-annular pieces that have been 
made to fit tightly around the steam pipes. This cover should 
only be welded around the circumference to the box and then 
the two halves should be welded together in such a manner 
as to contract and close tightly around the steam pipe. The 
illustrations show such an arrangement on a 20-in. by 26-in. 





This Type of Connection Makes an Air Tight Joint 


superheated locomotive. This makes an air-tight joint and 
eliminates the necessity of having to weld anything to the 
steam pipes. Nor does it interfere with the expansion. Phe 
annular pieces should be flanged outward one inch at the 
steam pipe and they can then be warmed and set in tightly 
to make up for any roughness in the castings. This cov 
should be made of either %-in. or 3/16-in. plate. 


Factors to Be Considered in Testing Front Ends 


The function of a front end is to develop sufficient — 
to overcome the resistance due to drawing the air necessa! 
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at . This air Group D— 
for combustion through the ash 0 and grates ’ 1 Diameter, length and shape of stack..........cccccccccsece Constant 
modified by the products of combustion, passes over the arch, 2 — of stack choke with respect to mozzle.............- me os 
cd . P 3 Se re ee Terre rere ariable 
through the tubes, under the apron, through the spark arrestor, ek T causes ¢ wove 
and up the stack, through which it is forced by the exhaust Group E— 
toam jet 1 Service of locomotive; passenger, freight, yard or pooled... .Variable 
seam Jet. a ° ° . . 2 Steam distribution, squareness of valves, etc.......-+eeeee+ Variable 
These different factors form a train of resistances which 3 Condition of een, wiive yings sad DS Socsaccceneee Varlebte 
: ‘ ee See S 4 Steam pi joint leaks, unit leaks......cccccccccccsrccece ariable 
culminate at the exhaust nozzle or at the entrance to the stack, 5 Soakeuie’ tachene EGC ALCA GERAD SEOCENES On betes na EEOE Variable 


and they should all be considered in determining the proper 
draft adjustment. Some of the factors are more or less con- 
sant and are under control, while others are extremely 
variable. ; 

It is essential in the testing of any apparatus to have a 
ear understanding as to what factor may be varied or main- 





Welded Joint for a Steam Pipe Connection with the Insulation 


Removed 
tained constant, its relative value with respect to other fac- 
tors, as well as its effect on the final result. When more than 
oe factor is so variable that it materially affects others, diffi- 
cult complications and uncertain results are liable to follow. 
As the number of variables to be considered increases, so 
will the difficulty of final adjustment and the formulation of 
standard rules be increased. The following is a partial list 
of constant and variable factors involved in the drafting of 
leomotives. This list will indicate clearly why the problem 
isa difficult one and why it needs careful study and organized 
attention. The various factors have been grouped according 
tothe location on the locomotive and the position they occupy 
inthe route of air travel. 
Ash NEE eee ee ae Rae Pe eek eet Constant 
urate ORMIINS 50:5 niscot ie aA miei eclesion a aia sea Gisele sine Constant 
Lire Sy Fee ern earn rere Parone Pm Nee Constant 
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6 Fue med RS TI ee ON Ae re Variable 
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nstant; 5 variable. 


Total, 5 variable. 


There are listed 26 factors, 14 of which are more or less 
constant and 12 of which are variable. Each of these has 
to be investigated and given proper attention in accordance 
with its relative importance. The place to start investiga- 
tion, once you are satisfied that the front end is tight, is at 
the first factor in the train of resistances. 


Fireboxes and Grates 


The investigator must know if the ash pan has sufficient 
air. At least 14 per cent of the grate area and as much more 
as possible should be available, except for those on locomo- 
tives engaged in yard service. It requires a large increase 
in front end vacuum to change the ash pan vacuum a slight 
amount and relief here has an important effect. The inves- 
tigator must also know if the right type of grate is installed 
with the proper air opening for the average coal the road 
uses. 

Better combustion can be maintained with an air door and, 
as a result, less coal is wasted and less draft required than 
with the chain door. The volatile part of the coal will be 
more completely burned off when the door is closed and cold 
air is not rushing in. ‘The character of the coal has also an 
important effect on drafting. ‘Thick fires require more draft 
than thin fires, and clinkering coal requires more draft than 
a non-clinkering coal. A change of fuel between adjustment 
tests will often give unsatisfactory results. This is an im- 
portant matter to watch and have under control. 

Tests conducted by the Bureau of Mines have shown that 
50 per cent of the air must be drawn up through the fuel bed 
and the remainder must be supplied over it. This, of course, 
must be done as uniformly as possible. The source of the 
air coming in over the fire is through the open door, the holes 
in the door, hollow staybolts, combustion tubes and holes in 
the fire due to careless firing. If the combustion conditions 
are satisfactory with a swinging door, the application of an 
air door may make it necessary to supply additional open- 
ings, such as combustion tubes. The higher the volatile con- 
tent in the coal, the more necessary it is to take this step. 

An arch is not an arch unless it is up solid against the 
tube sheet. The application of an arch will materially 
affect drafting adjustments and, if an arch is not replaced 
correctly when renewing, any adjustments that have been 
made will be disturbed. An arch is designed to improve com- 
bustion conditions and reduce waste and if it is properly in- 
stalled, it should have the effect of decreasing rather than 
increasing the draft formerly required. This effect should. 
be brought about in spite of the small added resistance due 
to restriction of the path of the gases. Variation in the 
length of the arch will also affect the adjustment. 

The installation of an arch, or change in its position, is a 
variable which materially affects the draft and must be 
watched and taken into consideration. Another tendency of 
the arch to reduce the amount of draft required is that it 
decreases the amount of cinders formerly carried to the front 
end. This naturally decreases the amount of draft or force 
necessary to drive them out through the spark arrestor. This 
is a very important factor, as |will be shown later. 

The principal objection to the arches being placed solid 
against the tube sheet is becduse of the blocking up of the 
lower flues with cinders. However, this can be eliminated 
by correct drafting. ‘The application of an arch should per- 
mit a wider opening of the exhaust tip. 

The maintenance of proper temperatures in the firebox has 
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a material effect on drafting. Slugging an engine will drop 
the temperature, as will too much air, particularly on engines 
that are equipped with chain doors. Clinkering coals, dirty 
fires and all such details must be carefully watched. An 
engine adjustment should not be changed without taking the 
fireman into consideration. Here is a variable that needs 
careful watching, both before and after adjustments are made. 
The adjustments should be under the control of one man. 

The rate of combustion before and after adjustment must 
also be kept under control. An engine might steam in one 
service at a certain rate of combustion and fail in another 
service. Pooled engines that have to meet two or three dif- 
ferent kinds of service conditions must have an average or 
compromise adjustment. 


Flues and Superheater 


Resistance through the flues is practically constant, as the 
amount of draft required is fixed in so far as the tubes them- 
selves are concerned. It should be remembered, however, 
that any inefficiency in the firebox end has an important in- 
fluence on adjustments. Sometimes they are such serious 
handicaps as to make proper adjustment without radical al- 
teration almost impossible. ‘These must be carefully inves- 
tigated, particularly with respect to the positions of the dead 
plate, table plate and front end gear. 
a free passage for minimum draft. 

Dirty, or leaky flues coated internally with boiler scale 
are variables that affect front end adjustments quite ma- 
terially and these must be given the most careful attention. 
No engine should be adjusted without first determining the 
condition of the flues and after final adjustment has been 
made the entire engine should be carefully inspected in order 
to note the effect of the change. 


The Front End 


The distance of the deflector plate from the flue sheet and 
from the superheater headers is an important factor in draft 
adjustment, as it sometimes affects quite materially the pos- 
sible degree of superheat. In many cases superheater flues 
are muffled or damped by deflectors being too close, which re- 
duces the draft and consequently the temperature in the upper 
flues. Engines have been changed from poor steamers with 
low superheat to good steamers with high superheat by simply 
altering the position of the deflectors. Variations in this de- 
tail are usually caused by careless boiler makers when rein- 
stalling the front end gear, but they are sometimes caused by 
defective design. 

The table plate must be sufficiently high to allow a free 
passage of the gases under it: that is, the area under the table 
plate must be somewhat greater than the total area of the 
flues. If it is too low, it will have the effect of a low dia- 
phragm apron and the draft will be concentrated in the lower 
tubes, tending to muffle or damp the upper ones. The same 
thing applies to the opening between the front edge of the 
table and the smokebox front. When considering the area 
under the table plate, the presence of steam pipes, nozzle or 
other obstructions must also be taken into consideration. 

Diaphragms should be made so that they cannot be ad- 
justed too low, but so they can be raised to give an area un- 
derneath that is equal to or greater than the total area of the 
flue openings. The relation between the adjustment of the 
apron and alterations of the exhaust tip must be clearly 
understood. When a tip is opened the apron must be raised 
and vice versa if the fire conditions are to remain the same. 
Opening the tip decreases the vacuum in front of the apron 
and, if the apron is not raised to correspond, the fire condi- 
tions will be disturbed. 

On every class of locomotives there is a definite relation 
between the diameter of the nozzle tip and the height of the 
apron. A good way to compare engines is to multiply the 
diameter of the tip in inches by the height of the diaphragm 


The gases must have 
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in inches. By this method a factor can be obtained that wil] 


give a rough means of comparing one engine o! 


} . 

: . he Same 
class with another, or with an assumed correct one. For ey. 
ample, assume the tip to be 5 in. in diameter and the height 
of the apron 20 in., then 5 times 20 will give a factor of 109: 


or an engine having a 4/2-in. tip and a 15-in. diaphragm 
will give a factor of 67.5, etc. The aim is to get 
to steam with as high a factor as possible. 

Many attempts at opening nozzles fail because of th 
neglect to adjust the apron to suit the new conditions, The 
higher the apron is placed consistent with good steaming, the 
larger the nozzle can be made and a more economical engi 
will result. 

The spark arrestor area cannot be too great and it should 
at least be large enough in total opening to exceed the are 
under the apron at the maximum ‘adjustment, because of th 
increased friction in drawing the gases through so many smal] 
holes. Liberal netting area means a larger tip and les 
vacuum. 

The rules for adjusting petticoat pipes go to prove that 
there should not be any. For example, to increase the draft i 
the lower tubes, the petticoat is raised, and to increase t] 
draft in the upper tubes it is lowered; that is, its adjustment is 
exactly the reverse of the apron. To increase the draft it 
the lower tubes‘the apron is lowered and to increase the drait 
in the upper tubes it is raised. Now if the petticoat be placed 
close up to the stack, the draft in the lower tubes has been 
increased and of necessity the apron must be raised to increas 
the draft in the upper tubes. It is evident, therefore, that if 
the petticoat is not up to the stack, the apron is not as high 
as it should be. To make a long story short, the stack should 
have a fixed inside flare or bell, as has been recommended by 
the A. R. A. 

The bad effect of leaks has already been pointed out. Leaks 
force a reduction of the tip and a lowering of the apron, whic! 
must not be tolerated. 

Shapes of nozzles can be varied, but unless other factors 
have failed it would seem that the policy of adhering io th 
circular nozzle is safest. Bars or bridges should be for- 
bidden, for while they may be effective in some instances 
they are too easy to apply and form an easy way of evading 
proper adjustments. Their use often prevents investigations 
and development along proper lines. Both enginemen and 
shopmen should be taught that a small reduction in diameter 
will make a larger percentage of reduction in the nozzle area. 


The Stack 


Stack dimensions, as well as the location and size of th 
choke, are very important, and the stacks should be examined 
to see that the exhaust is filling them properly. Watching 
changes in soot deposits and draft action inside the stach 
after a trip has been made will tell this story quite clearly. 

Wind resistance is a factor that should be given attention 
and investigation as little appears to have been done along 
this line as yet. A knowledge of this subject might possi! 
lead to a change in the form of the stack. 


the engine 


ne 


Condition and Service of the Locomotive 
The service to which an engine is assigned, as was PI 
viously pointed out, has an important bearing on drattins. 
It has an effect on the rate of combustion, temperature ant 
superheat, as well as steam distribution. A superheated & 
gine requires a smaller tip than a saturated engine of 0 
same class because a less volume of steam is used and the 
higher the superheat the more noticeable will )« the elec 


Superheat, steam distribution and draft are al! very closel 
allied. 
The last to be mentioned, but perhaps the mo=' importan 


yn trol ( wer 
cho handles 
listribution 


is the human factor. The engineman who ha 


the operation of the locomotive, and the firema1 
the coal, must be considered. 
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No. 18) 
1at will while running, slugging, carrying too much water, dirty fires, 
| blows and d d a hundred and one 
same Mf yndetermined blows and pounds, and a hundred and one 
For ex- MM other factors, if neglected, will have a tendency to bring about 
height Mf wasteful drafting conditions. 
t 100; A One-Man Job 
DNnragm ° ° i e 
enei The 1 important step in maintaining front end adjust- 
Cngine — : a See 
| ents 1s ave one man on each division in sole charge of 


this WOl \lterations should only be permitted under his 
‘rection. ‘Lo leave such a complicated problem in the hands 
fm re only partially informed is a costly procedure. 
find An effective means of controlling these adjustments is to 
| ny changes in drafting conditions, such as in 
the nozzle tip and height of the diaphragm, 
h renewal, the date of last valve setting, and 
t cylinder packing renewal, be entered on a 
signature of the foreman responsible, and the 

nently in the cab of the locomotive. Should 
show conditions differing from those recorded, 
" should be made and the person responsible 
draft i -t] orized changes disciplined. 


ar it ' | Drawing Table for the Machine Shop 


e pla By H. H. Henson 


Machine Shop Foreman, Southern Railway, Chattanooga, Tenn. 


, that i A DRAWING table that can be constructed by any me- 

oe a ho is handy with carpenter’s tools, is shown in 
k shoul the d This table can be adjusted for any angle 
nded eight red. The top is made of white pine 40 in. by 
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or some other hard wood, and are provided with notches 
so that the table can be adjusted to any angle. The vertical 
supports are made of 134-in. by 3-in. material, pointed at 
the lower ends to fit into the notches cut in the legs. The 
legs are made of 134-in. by 4-in. material and both the legs 
and the vertical supports are braced crosswise of the table 
by iron rods. The table is substantial and rigid in construc- 
tion and is handy around a machine shop. 


A Device for Reseating Cole Pop 
Valves 


AINTENANCE of pop safety valves has been an im- 
portant part of shop work ever since the building of the 
first steam locomotive. It is essential that safety valves 
function properly. For this reason a great deal of pains is 
taken to see that they are properly adjusted and that no 
steam escapes when the valve is seated. The device shown 
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Fig. 1—Sketch of the Valve Body Reamer 


in the sketches consists of three parts and is used for reseat- 
ing Cole pop valves only. 

It has been customary, when the seat and valve have be- 
come worn, to refinish them on a lathe. This work always 
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Fig. 2—Sketch of the Valve Reamer and Detail of the Blade 


takes considerable time on account of the necessity of having 
an accurate set-up. However, this device has been designed 
with the object of eliminating all lathe work and at the same 
time insuring accurate refinishing of the valve and valve seat 
in a short time. 

The valve body reamer, shown in Fig. 1, is made of brass 
and is threaded to screw into the body of the valve. A 
reamer with 16 flutes is fitted to the base, as shown at A. 
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It is turned by applying a wrench to the 3%4-in. extension that 
projects up through the center. The device is operated by 
screwing the brass body into the valve until the reamer 
touches the seat. The reamer is then turned by a wrench 
and is fed downward by turning the brass body until the 
required cut is taken. This makes an accurate and smooth 
seat. 

Figs. 2 and 3 show the valve reamer and holder used to 
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Fig. 3—Sketch Showing the Holder As It Is Clamped in the Vise 


refinish the worn seat of the valve. The holder shown in 
Fig. 3 is clamped in a vise. The valve is then placed in the 
valve reamer with the stem protruding through the 14-in. 
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A Convenient Spring Puller 
By E. A. Miller 


CONVENIENT device for pulling down springs so that 

they may be hooked up at various points is shown jp 
the drawing. It consists of a pair of links, the length tp 
suit the frame and spring around which they go, having two 
1¥4-in. holes drilled at the top for the purpose of giving , 
variation in length when needed. The lower end of each link 
has a 15¢-in. square hole. Detail No. 1, shown in the 
drawing, is a round steel pin which fits into the holes a 
the top of the links. It has a collar on each end to prevent 
the links from falling or sliding off the spring before the 
device is tightened. The links are placed over the lower 
pin, which is provided with square ends in which are drilled 
two %-in. holes for cotter pins to prevent the links from 
slipping off. 

The yoke portion of the lower pin is bored 2% in. at right 
angles to its axis, and threaded so as to mate with the jack 
screw, over which it is put before the short end cap is put 
on and fastened with a a 3-in. cotter pin. The opposite 
end of the screw has a longer end which contains two %-in, 
holes perpendicular to each other and to the axis of the 
screw, drilled through one inch from the end. Two mor 
holes are drilled through 13 in. from the first two, and at 
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General Arrangement 
Showing Application 


A Device For Pulling Down Springs When Hooking Up Spring Rigging 


hole in the top. The valve reamer is then screwed onto the 
holder until the blades rest against the valve. The holder 
functions as a feed during the refinishing operation. A 
wrench is used to turn the valve until the required cut is 
taken. 

By the use of this device the valve seat and valve may be 
refinished ready for grinding in 12 minutes. 


an angle of 45 degrees to them. This feature provides y 
hole every 45 degrees into which a pin bar can be inserle 
in pulling down the spring. Detail No. 2 shown m the 
drawing is for the purpose of preventing the upper end 0 
the device from sliding towards the spring band when use 
on curved springs. The method of application is also show! 
on the drawing. 
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Portable Mechanical 


S the result of several years of development work, the 

W. N. Matthews Corporation, St. Louis, Mo., has 

recently placed on the market a portable apparatus 
for mechanical painting. Care has been taken in the design 
of this equipment to see that there is a continuous supply of 
air at a uniform pressure, free from moisture and oil. These 
units have been designed to handle a wide variety of 
materials, such as lead and oil or ready mixed paints, mill 
whites, stains, varnishes, lacquers, enamels and shellac. 

In order to meet different working conditions, this com- 
pany manufactures various types of equipment. Each type 
consists essentially of an air compressor that is operated by 
an internal combustion engine, or an electric motor. ‘There 
is also an air storage reservoir and the necessary paint pots, 
hose and guns. The assembled unit, consisting of the com- 
pressor, driving unit and reservoir, may be mounted upon a 
portable hand truck, or on a standard truck chassis of the 
Ford or Chevrolet design. 

The illustration, Fig. 1, shows the portable engine-driven 
equipment with a water-cooled compressor of the vertical 

















Fig. 1—This Equipment is Driven by an Internal Combustion En- 
gine and Has Sufficient Capacity for Two Guns 


type, fitted with feather valves. The compressor has a ca- 
pacity of approximately 15 cu. ft. of free air per minute. 
Special attention has been given to the system of lubrica- 
tion so as to reduce to a minimum the oil content of the 
air. In addition to having a safety valve on the air reservoir, 
there is also an automatic unloader on the compressor to 
remove the load when the demand for air is less than the 
amount delivered. The equipment and truck, as shown in 
the illustration, weighs 1,075 lb. 

The horizontal engine is of the single cylinder, four-cycle 
type, equipped with a water reservoir for cooling, and de- 
velops three horsepower. It can operate on either gasoline or 
kerosene. A belt drive is used between the engine and the 
compressor to secure proper weight distribution and also to 
eliminate vibration when it is operated. The electrically 
operated units, Fig. 2, are practically of the same design, 
except that a motor is substituted for the engine. If the 
equipment is mounted upon an automobile chassis, the engine 
and compressor are direct connected. This provides a simple 
driving mechanism. 

The material container, or paint pot, is equipped with a 
filling plug, air release cock, safety valve and two diaphragm 
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Painting Equipment 


regulators with gages. One regulator controls the pressure 
on the material in the pot and the other governs the air supply 
to the gun. Two containers are furnished, one of 21% gaj. 
lons and another of 12% gallons capacity. 

The gun shown in Fig. 1 will handle materials ranging 

















Fig. 2—The Electric Motor Driven Unit Also is Compact and 
Easily Handled 


from cold water paints up to and including those with an 
asphaltum base. By adjusting the sleeve at the nozzle, it 
will deliver a flat or fan-shaped strip with a width from 
10 in. to 12 in., or a cone of about 8 in. in diameter. The 
gun is designed to effect contact between the air and the paint 
only at the extreme end of the nozzle. This tends to produce 
perfect atomization of the material. An outstanding feature 














Fig. 3—The Paint Cone Is Surrounded by an Envelope of Free ae 


of the gun is the air envelope that surrounds the paint com, 
as shown in Fig. 3. The free air in the envelope travels 
faster than the air in the cone that is laden with paint ve 
the result is that practically the entire quantity of mater 
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in operation that equals ordinary brush work. This equip- 
ment has sufficient capacity for the steady operation of two 
of these guns. 


Power Driven Pipe Threading Machine for Small Work 


SIMPLE and compact power driven pipe threading 
A machine has been designed by the Oster Manufactur- 
ing Company, Cleveland, Ohio, which will thread all 


from %4 in. to 2 in., inclusive. It has three 


sirable qualifications: Portability, light weight and capa- 

















The Motor of this Portable Threading Machine Runs from an Elec- 
tric Light Socket Which Eliminates Extra Wiring 


city for small work in railroad shops and _ terminals. 

The machine is driven by a 1/3-hp. motor geared to the 
driving arm, which furnishes ample power to thread all 
sizes within the range of the machine. The motor is run 
from an ordinary light socket, which eliminates the neces- 
sity of installing extra wiring. The driving arm maintains 
a zero load speed of 9 r.p.m. and approximately 8 r.p.m. 
under a load. The motor will drive the regular No. 104% 
Oster Bull-Dog die stock, the dimensions of which are 2 ft. 
11 in. long, 1 ft. 2 in. wide and 1 ft. 8 in. high. The 
machine, complete with motor, weighs slightly over 200 Ib., 
which makes it convenient for two men to handle. 

The tool is equipped with a built-in scroll chuck and 
auxiliary centering guide which eliminates the necessity of 
an extra vise. The chuck and the guide are self-centering 
and self-locking. The gears are completely enclosed and 
run in oil, and operate with very little noise or wear. The 
driving arms, which are necessarily extra strong, are of 
malleable iron. The chuck jaws and guides are drop forged 
steel and casehardened. 

The machine is simple to operate. The cutter is placed on 
the pipe in much the same manner as it is when about to 
thread by hand. The handle rests against one of the driving 
arms and the machine revolves it. The only attention the 
operator need give the machine is to tighten it on every 
revolution. 


Portable Crank Pin Turning Machine 


been designed and patented by C. E. Marsh, Atlanta, 


\ N improved portable crank pin turning machine has 





Ga. The design of this machine embodies important 
anges over the types of crank pin machines now in use. 
tis adapted to use under engine terminal conditions, where 
me counts in keeping the locomotives in active transporta- 
lin service on the road. 

the principal advantage of this machine is that it will 
lm two journals on a crank pin at the same time, effecting 
‘saving of one-half the time used by machines that have 
iy one tool bar. The illustration gives a clear view of the 
rangement of the two tool bars. These bars are made of 
‘ool steel and hardened. The gears are machine cut and 
‘ardened and special attention has been given to lubrication. 
‘te tool bars are of the automatic, constant feed type, with 
‘Teverse, each bar being equipped with an independent speed 
trol. The automatic constant feed with a reverse elimi- 
‘ales gouging in turning and prevents the usual jerk caused 
Nien the old-fashioned star wheel bumps against the peg to 
nee the tool to the work. The tool bars are provided with 
npid travel and are moved to, or can be withdrawn from, 
iting | on by the operator without having to turn a 
“ed screw ind. 

The operation of the machine is simple. The stationary 
Dindle is 1ed to the end of the crank pin, and a rotat- 
% (ylinder with two tool bars is fed out to the work to be 
‘od A ensating adjustment is provided to take up 
and ic — spindle. It is driven by machine cut gears 

adap 









Weight of th, 


1 any air motor of standard make. The net 
hine is 126 Ib.’ 


The machine has all the equipment necessary to turn all 
sizes of crank pins and requires no extra equipment. The 
operator does not have to change from a short to a long tool 
bar to turn a long crank pin, nor does he have to change a 
tool bar when half way over a cut to put in a longer bar. 
The tool bar furnished with the machine will turn up to 
19 in. in length without having to stop the machine. The 














A Crank Pin Machine Using Two Tool Bars with Automatic Feed 


machine will turn crank pins from 3 in. to 11% in. in 
diameter. 

This crank pin turning machine has been successfully used 
at Atlanta, Ga., in the Howell shops of the Seaboard Air 
Line. On account of its unusually light weight, it can be 
easily transported and set up. 
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PORTABLE grinding machine has recently been applied to the attachment bar, making it possible to dress thy 
A put on the market by the Luther Grinder Manufac- wheel uniformly. Luther Dimo-Grit wheels are used on thi The 

turing Company, Milwaukee, Wis., which was built machine. ings ar 
especially for railroad shop use. The machine was designed 
for use in grinding either twist, or flat drills, chisels, dies, 
or similar tools requiring a sharp, perfect edge essential to 
good machine tool work. 

It is possible to grind many different tools on this machine 
by using the attachments supplied with it. The accompany- 
ing illustration shows in use the attachment for grinding 
a flat drill. The principal object in view when designing 
these attachments was to make it possible for unskilled 
workmen to grind drills at correct angles. The attachment 
is fastened on the machine and a drill clamped to the holder. 
Two adjustments are made, one for length and the other for 
the diameter of the drill. The drill is arranged to swivel 
in the holder to enable the entire surface to be ground smooth 
and uniform. The attachment shown can be applied to hold 
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a. The 
the drill in each of three different positions, enabling the ioe t 
operator to grind the proper clearance on the drill and to ort OF 





provide a rake on the cutting edge. An effective wheel 
dresser is regular equipment with the grinder, which can be A Grinding Machine Designed for the Unskilled Workman 





Twenty-Iwo Inch Geared Head Lathe c 


N important addition to the family of engine lathes fitted with handy oilers. The front bearing is 334 in. by 6 in 
has been made by the Morris Machine Tool Com- ‘The hole through the spindle is 2 in. in diameter. The 
pany, Cincinnati, Ohio, in the 22 in. engine lathe spindle nose has five threads per inch, U. S. S., and a No.6 

illustrated. The lathe is ruggedly built to withstand the Morse taper. The minimum spindle speed is 10 r.p.m. and 
severest kind of usage that the machine will have to undergo the maximum 350 r.p.m. 


in using a 34-in. by 1%-in. tool. The operating levers on the The headstock cover is made in a single piece and cil 
apron are conveniently arranged so that the mechanic will be removed, giving free access to the gears controlling the 
always be positive in any move he makes. spindle speed. A definite oil level is maintained to permit 


Twelve selective main spindle speeds are provided by the the gears to dip enough to insure lubrication. It is recom- 
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Twelve Speed Geared Head Lathe With Single Pulley Belt Drive D 

out 

single pulley driven geared headstock. All speeds are ob- mended that the oil in the head stock be renewed every" @@ ing 


5 


tained through sliding gears and a positive back gear clutch. days. The driving pulley is fully enclosed and provide arm 
All gears except the large face gear and the large back gear with a friction clutch and brake operated by 2 lever tnt dian 
are of special alloy steel and heat treated. apron and at the headstock, permitting the operator to start, ting 

The spindle is made of 50-point carbon hammered crucible stop and apply the brake without leaving his working po oil 
steel which runs in phosphor bronze bearings. The bearings sition. The carriage travels on a vee at the front and 02? HM tio 
are lubricated from large reservoirs and the oil holes are flat track at the rear and is gibbed to the bed both froot Hund 
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The back of carriage is drilled and tapped to 
per attachment. The compound rest swivel is 
degrees and clamped by a single bolt through 
clamping ring. 
n is a one-piece box casting in which all bear- 
st integral. The gears and shafts are supported 
All gears are steel and machine cut. Both 
ngitudinal feed clutches are operated by a single 
interlock prevents the possibility of engaging 


thread and feed mechanisms at the same time. This provides 
adequate protection for the feed gears. 

Any standard type motor that has a capacity of five horse- 
power and does not exceed a speed of 1,200 r.p.m. can be 
used to drive this machine. The motor is mounted on the 
headstock and drives through an endless belt with an idler. 
The idler pulley and bracket are mounted on the motor plate, 
making the entire unit self-contained. Either chain or geared 
drive can also be furnished. 


A Heavy Duty 32-in. Crank Shaper 


A HEAVY duty crank shaper for railway practice has 


added to its line of shapers by the Stockbridge 


Machine Company, Worcester, Mass. The crank 
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Double Bea 


een designed to eliminate overhang and increase 

when operating at long strokes which tends to 
gouging of the tool into the work. 

| gear in this shaper is carried between two bear- 
sual hub bearing on one side and an outer sup- 
‘ bearing on the opposite side. This outer bear- 





ROCKER ARM CLOSE 
UP TO RING BEARING 


GEAR 
WITH 
HELICAL TEETH 


WELL FOR 
RING BEARING 


for the Bull Wheel Which Eliminates the Overhang 


iside of the column, placed close.to the rocker 
ts of a ring fitted into the column. The full 
journal of the bull gear revolving in the 
lubricated by means of rollers running in an 
\dditional rigidity obtained by the use of the 
as described above, is of great value, not only 
ughing cuts, but also in wide finishing cuts 


where freedom from chatter is essential. The bull gear and 
pinion have helical teeth. 

The ram is a box section, heavily ribbed, and has square 
guides. The wear is taken up by two full length solid gibs 
without the use of packing. The taper gib on the rear and 
the flat gib on the front are both provided with planing 
strips to take up the wear. The gibs are both bolted directly 


to the column. The ram can be positioned and adjusted to 


any length of stroke without stopping the machine. It is pro- 
vided with eight speeds. 

The head has a graduated swivel for setting to any angle 
and is provided with a clapper box of improved design with 
a planer type solid binding clamp. The clapper is fitted with 
straps and bolts instead of the usual tool post. The tool head 
is provided with a rapid hand traverse. 

The crossrail is of the three-track type and is elevated by 














The Motor Drive Arrangement and Operating Handles Are Within 
Easy Reach 


two screws instead of the usual single screw. The saddle 
is held in position by two square taper gibs and a third gib 
at the bottom prevents lifting. 

The table has two working sides and can be easily removed 
for clamping work direct to the saddle. It is bolted to the 
saddle and hooked over it, thus taking all thrust of the 
cutting tool against solid metal and relieving the knee bolts. 
The top of the table has clearance to allow T-bolts to be 
placed from either end. The table support gives a bearing 
to the full width of the knee and is provided with an elevat- 
ing screw. 

The cross feed operates only on the return of the ram 
and cannot be fed on the stroke, thus eliminating all danger 
of breakage from this source. The feed is automatic and 
can be varied or reversed while the machine is in motion. 
Its amount is not affected by changing the direction. The 
table is fed in either direction by simply throwing a handle 
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to the right or left. This handle is located in a convenient 
position for the operator. 

The movable jaw of the chuck is made in halves. Each 
half swivels and is independent of the other, permitting taper 
or irregular shaped work to be held rigidly. Two adjusting 
screws are provided for each half jaw. The base is heavy 
and is extended to provide a support directly under the body 
jaw. The swivel base is graduated. A single or double 
screw vise may be substituted if desired. 

The speed box is of the selective sliding 
ball shift, and has four changes. 
treated and run in grease. The teeth are chamfered to permit 
easy shifting. Means are provided to prevent idling of the 
back gear shaft when the machine is running on a belt. 


The Dexter Valve 


HE Leavitt Machine Company, Orange, Mass., has de- 
veloped what is known as the Dexter valve reseating 
machine, which is designed particularly for use around 

railroad shops and power plants. Any type of valve may 
be quickly reseated by this machine without removing it 
from its pipe connections. ‘This reduces the time element 
to a minimum. 


gear type, with a 
The gears are steel, heat 


The machine is simple to operate. The tool is attached 
to the valve by means of the universal chuck principle which 
is similar to the usual type of lathe chuck. The jaws of the 
machine are simultaneously adjusted to the valve casing by 
rotating the scroll of the chuck. This accurately centers the 
machine with the tool shaft in perfect alinement. A cutter, 
suited to the type of valve to be reseated, is fastened to the 
end of the tool shaft, which is then run down to the valve 
seat and rotated by a bevel pinion and gear. A bearing 
sleeve supports the tool spindle practically its entire length, 
which strengthens the tool shaft and keeps it perfectly in 
line regardless of the strain on it. This adds greatly to the 
life and usefulness of the machine. The bearing sleeve with 
the tool shaft slides through the chuck and with the cutter at- 
tached is instantly lowered to the valve seat. The cutter is 
fed into the valve seat until the seat is perfectly true and all 
defects removed. This saves the cost of the valves and also 
the cost of taking out leaking valves and putting in new ones, 
which in many cases is more than the cost of the valves. The 
steam and water which had been wasted because of leaking 
valves is now saved. 
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The belt drive is by a constant speed pulley, fully enclosed, 
direct from the main line. The friction clutch and brake 
for starting and stopping are controlled by a horizontal leye; 
within easy reach of the operator. The ram can be moved 
back and forth by this same lever for setting up work, 4 
hand wheel is also provided for fine settings. The moto 
drive consists of a constant speed motor mounted on ay 
extension of the base of the machine. The motor is cop. 
nected to the gear box through gearing. Any alternating or 
direct current motor having a speed of from 1,700 to 1.809 
r.p.m. is recommended. 

Special attachments for railroad work, including an ey. 
tended circular feeding head for locomotive driving boxes. ; 
shoe and wedge chuck and jib crane, can be supplied. 


Reseating Machine 





ao | ee 
ile 


4 

















This Machine Reseats Valves Without Taking Valve from Its 
Connections 


A Welding Electrode Holder Which Does Not Heat 


NEW type of welding electrode holder has been de- 
veloped by the Gibb Instrument Company, Bay City, 
Mich., with the object in view of overcoming heating. 


In the past, electrode holders for spot welding have heated 

















This Holder Is Made from Aluminun and Weighs 15 Oz. 


up to the extent that the welding had to be discontinued to 
give the holder time to cool. This has been due particularly 
to connecting the leads to the holder internally and to the 


poor conductivity of the material used in the tool. This 
source of trouble has been eliminated by using outside con- 
nections to substantial, but light material of high conduc- 
tivity. The handle of the holder is air cooled by means of 
a fiber cylinder, which permits free circulation of air through 
the handle. é 
The various members are made from ——— castings 
and the holder weighs but 15 oz. This light weight does 10 
readily tire the operator. One of the characteristics of 
aluminum is its high electrical conductivity which results 
in reducing the heating to a minimum. aE 
Frequently the wire electrode is used to the last fraction 
of an inch and an arc is drawn on the holder, or the wit’ 
may slip between the jaws. This need occur but a fv 
times before an entirely new holder is necessary. Renewable 
copper jars are provided for this contingency. The pant 
under the fiber thumb piece can be quickly a 
when worn out and is kept cool by exposure to tne alr. The 
interchangeability of parts prolongs the life of the holder. 
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Geometric Adjustable Collapsing Rotary Tap 


to offer a Geometric tap which can be used as a hand 

or automatic drilling machine. The tool is compact, 
imple to operate, and requires very little operating space. 
Its capacity is from one inch up. 

The tap is simple in contruction, consisting of five units 
nly. The parts subjected to wear are hardened and 
sound. The chasers are quickly removed for grinding or 
renewal by taking off the cap on the front of the tap. They 
re also provided with a micrometer for adjusting them to 
produce a tight or loose thread and may be expanded with- 
yt slowing down or stopping the machine spindle. 

The flange trip is operated by coming into contact with 
the closing forks, or collar attached to the machine and the 
pening and closing of the tap is controlled by the flange. 
lhe trip is set for the exact length of thread required and 


‘> Geometric Tool Company, New Haven, Conn., has 


Le Blond Self-Spacing 


N improved type of lead screw support has been de- 
A veloped by the R. K. Le Blond Machine Tool Com- 

pany, Cincinnati, Ohio, which has been added to its 
heavy duty lathes as regular equipment. The principal 
features of the design are its automatic action and massive 
construction 


The carriage, as it travels along the bed, automatically en- 
gages such supports as it may come in contact with, carries 
them to the end of the carriage travel and upon return re- 
leases them in their respective initial positions. They are 
never pushed along and left at the ends of the bed as is the 
‘ase with supports of the ordinary type. Consequently it is 
never necessary for the operator to move them along the bed 


when it strikes the work, the chasers recede automatically, 
permitting the withdrawal of the tool. 

















The Chasers Can Be Expanded Without Changing the Speed of 
the Machine Spindle 


Lead Screw Supports 


released. Each pawl carries a release pin so located as to 
engage a similar pin fixed in the bed. As the support is 
carried along, these pins come into engagement, their en- 
gagement immediately releases the pawl from the locking 
stud and the support is left in its proper position. The pawl 
release pins and the bed pins are of varying lengths, in pairs, 
so that each pawl pin is engaged only by its corresponding 
bed pin. By this arrangement the supports are dropped in 
order in their respective positions. 

With this type of support the lead screw is at all times 
rigidly supported at proper intervals. Consequently the 
alinement and accuracy of the screw are indefinitely main- 
tained. 














n. Heavy Duty Geared Head Lathe Equipped with Self-Spacing Lead Screw Supports Which Automatically Return to 


Their Initial Positions 


A Le Blor i 

y hand, ich, being a rather laborious procedure, is often 
tg that the benefit of the lead screw support is 
Ntirely ] 

: The action of the Le Blond supports is extremely simple. 
Support is provided with a spring controlled hook pawl. 
ree Paw! engages a hardened locking stud on the carriage, or, 
ss the when more than two supports are furnished, a 
a stud on the adjacent support. The pawl and stud 
POVIde gq 


sitive lock that will stay in engagement until 





In addition to providing an effective supporting means 
for the lead screw, these supports also serve the feed rod 
and the spindle control rod. All three have generous babbitt 
lined bearings in the supports. The supports themselves 
are of heavy section and take an unusually wide bearing on 
the front shear of bed. This feature contributes materially 
to the ease with which the supports may be moved along 
the bed without the binding and chattering heretofore char- 
acteristic of lead screw supports. 
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A Six-Foot Ball Bearing Radial Drilling Machine 


HE Dreses Machine Tool Company, Cincinnati, Ohio, 
T has recently added to its family of drilling machines a 

6-ft. multi-duty ball bearing radial drill press. The 
designer of the machine has developed a number of safety 
features, such as the entirely enclosed gearing, fool-proof 
elevating mechanism, simplified lubrication and a_ large 
factor of safety in the details. 

The head is entirely enclosed and is mounted on three 
bearings, two in front and one back of the arm, thus dis- 
tributing the torsional strain when drilling, over the entire 
arm. It is clamped by means of a single lever, conveniently 
placed at the lower left corner, which actuates two widely 








THE DRESES MACHINE TOOL CO.CINCINNATLUS.A 











Radial Drill With an Interlocked Arm Clamping and Elevating 
Mechanism 


separated screws, thus drawing the head up firmly against 
the lower guide rail. This feature assures proper alinement 
of the spindle. ‘The traverse of the head is obtained with 
the greatest of ease by means of a hand wheel placed at the 
lower right corner, operating through a full ball bearing 
traverse mechanism. 

The lubrication of the head is obtained by means of a 
combination of splash and force feed. The forward and re- 
verse gears and frictions run in a separate oil bath. The 
back gears and spindle drive gears are oiled by means of 
a power-driven pump, which draws the filtered lubricant 
from a reservoir and forces it through a visible glass sight 
on top of the head. The lubricant then cascades over all 
gears and bearings, and finally returns to the reservoir where 
it is filtered and recirculated. ‘The spindle and all feeds 
and traverse mechanisms are oiled by means of a tilting 
hopper, which distributes a predetermined amount of filtered 
oil, taken from the circulating pump supply. This hopper 
is manually operated by a lever conveniently placed on the 
outside of the head. All the operator has to do is to turn 
the lever down, hold it there an instant, and then release it. 
It automatically returns to its former position. 

The spindle of large diameter high carton steel, runs in 
renewable phosphor bronze bearings. ‘The thrust is taken 
on two ball bearings. The rack is cut directly on the heat- 
treated alloy steel spindle sleeve, insuring a wide bearing for 
the rack pinion, and bringing the point of pressure close to 
the center. The rack pinion, also of heat-treated alloy steel, 
has a form of tooth which eliminates the undercut usually 
found below the pitch line on small diameter pinions. 





The tapping, starting and stopping mechanism is of the 
frictional type, is embodied in the head and is operated by 
the horizontal lever shown below the arm. The double ex. 
panding frictions are of large diameter and are said to 


engage and disengage under the heaviest loads without noise, | 


chatter or shock. The bevel gears are steel, heat treated and 
hardened. The entire mechanism runs in oil. 

There are four changes of speed in the head, obtained by 
two levers conveniently placed at the lower left corner. This, 
combined with eight changes in the speed box, gives thirty- 
two spindle speeds. The driving gear, with two long tool 
steel keys for driving the spindle, rests on an annular ball 
bearing placed well inside the gear, thereby eliminating ob- 
jectionable overhang. 

Fifteen feeds for the spindle are available, five of which 
are tap leads for 8, 1114, 14, 18 and 27 threads to the 
inch. They are prominently indexed, showing feed per 
revolution of the spindle. The arrangement includes a 
safety friction interposed in the drive in addition to the 
large friction quick return. 

The friction clutch is of the quick-return type, which can 
be easily adjusted from the outside with a screw driver. It 

















Rear View of the Head 

is operated by four levers, any one of which operates the 
clutch. The dial of the automatic trip and depth gage * 
graduated in even divisions, avoiding complicated reading 
should the depth desired exceed one complete revolution ol 
the rack pinion. The trip may be instantly set to disenee 
the feed at any position in the entire range of traverse. * 
depths are set to read from zero, and the trip may be pas* 
at any set position by a pull knob. A safety trip }§ - 
vided at each end of the spindle travel. —_ 

There are eleven annular and three thrust ball beatin 
used in the head construction. 







































































The annular bearings 2" 
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qndard sizes and are mounted according to the best stand- 
rd practice. 

The top cap on the column is entirely enclosed and all 
ars are made of high carbon steel mounted between sub- 
vantial ball bearings to insure rigidity. The entire mechan- 
m is lubricated by three large glass oilers. 


The miter gears back of the arm and inside the column are 
op forgings, heat treated and hardened, and are mounted 
, ball bearings. The long hub of the gear which drives the 
wrtical shaft in the column, is fitted with a longitudinally 
eldin’ contact, which eliminates improper meshing of the 














The Constant Speed Motor Drive 


gars, prevents the weight of the heavy shaft riding on the 


gar teeth, and compensates for wear between the column 
and stump 

The completely enclosed speed box is of the cone and 
tumbler type, operated by a single lever. It is clearly indexed 
nd the speeds are arranged in successive progression, elim- 
mating the necessity of the operator observing the index 
henever he wishes to increase or diminish the speed. The 
hhaits are heat treated alloy steel, and are ball bearing 
mounted. ‘The gears are wide faced, hardened forgings, and 
the tee.h are of the 20-deg. involute chamfered form, assur- 


HE National Acme Company, Cleveland, Ohio, has 
added to its list of machine tools a 2-in. size automatic 
_ screw machine. This tool in principle is similar to the 
In, and 4-in. machines, which were described in the May, 


1009 : 


«2, issue of the Railway Mechanical Engineer. The ma- 
mé is equipped with adjustable taper bearings, extra wide 
lorming ; ut-off slides, double decked toolholders, a new 
‘yle finger holder and a hand chucking device, which are not 
‘ound on the 3-in. and 4-in. sizes. 
in this machine is reduced to a minimum by 
* bearings, which provide adequate adjustment 
\ork may be accurately machined because of this 
chan provement. The spiral and helical gears are 
harder nd ground and tend to give a more positive 
ve and decrease the noise. The machine is provided with 
vid ming and cut-off slides. The object of this 
s to provide for the use of the double-deck tool- 
permit the taking of heavier cuts. These 
een hardened and ground tapered gibs, and 
rectly from a cam instead of through a com- 
is the case with the larger machines. Double- 
ders are mounted on the forming slide. This 
mits forming operations in both the first and 
is without the use of a top slide. 
holders on the 2-in. machine, are adjusted 


means of + 
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ing strength and easy engagement. To overcome shock when 
changing speeds, during the shift the machine is always run 
at the slowest speed by means of a self-releasing overtake 
clutch. The entire mechanism runs in an oil bath. 

The arm is of the box parabolic section. The lower rib is 
double ribbed, giving the greatest resistance to bending and 
torsional strain. It is equipped with a fool-proof elevating 
and lowering mechanism and has an automatic trip at both 
extremes. One lever, within reach of the operator from 
his position in front of the machine, unclamps, elevates or 
lowers and then securely clamps the arm by a single move- 
ment. In addition to this safety device, the gearing auto- 
matically disengages should any obstruction be met in elevat- 
ing or lowering. ‘The lowering speed is twice the elevating 
speed. 

The column is composed of two parts. The inner mem- 
ber is bolted to the base and reaches to the top of the outer 
sleeve. “Both members are liberally ribbed in the planes of 
the greatest stress and the annular and thrust loads are taken 
on roller and ball bearings. 

The base is rigidly constructed on the full box section 
principle, is deep in section and well ribbed both longitud- 
inally and transversely. A liberal oil channel encircles the 
entire base, thereby allowing the lubricant to return to the 
reservoir from both sides. 

The operation is convenient and simple. The operating 
levers on the head are within a radius of 17 in., yet are 
not crowded, each lever having ample hand room and operat- 
ing clearance. The levers at the base of the column, includ- 
ing the speed box, the column clamp and the new combina- 
tion arm clamp and elevating handle, are also all within a 
17-in. radius. 

The rigidity of construction, the extraordinarily wide 
face, coarse pitch steel gearing, the heavy, well-supported 
shaft mounting and over-size ball bearings for the entire 
drive combine to make this a powerful machine. It may be 
driven by a belt through a speed box, by a constant speed 
motor and speed box, or by a variable speed motor drive. A 
plain box table is regularly furnished with the machine but 
a universal table can be furnished if desired. 


An Acme Four-Spindle Screw Machine 


to give the proper tension on the work and, at the same time, 
are so arranged that they cannot fly open when feeding the 











An Acme Screw Machine Provided with a Double-decked Toolholder 


stock or when operating at a high spindle speed. The ma- 
chine is also equipped with a hand chucking device. 











Blacksmith Forge Equipped 


NEW feature, consisting of a pressed steel hearth in 
A place of the three-piece construction formerly used, 

has been introduced by the Buffalo Forge Company, 
Buffalo, N. Y., in its line of blacksmith forges, one of which 
is shown in the illustration. This has resulted in a stronger 
hearth, which is more durable and has a better appearance. 
The other features that have been common to these forges, 
such as the angle iron legs, hand blower, rolled steel hood 
and cast iron fire pot have been retained in the new, design. 

The hearth, as it is now built in these forges, is 30 in. 
square. The water box is 24 in. by 10 in. and is also of 
pressed steel construction. The old hearth was made in 
three separate pieces consisting of the bottom, the sides and 
a reinforcing ring or plate for the fire pot. In this type of 
construction the sheet steel side and bottom plates were 
seamed or welded together, the bottom piece being made of 
heavy sheet metal and the sides of lighter material. The new 
hearth has been designed to eliminate the difficulty caused 
by the loosening of the bottom and side plates in the older 
type of construction. This loosening was usually followed 
by the formation of rust in the seams and consequent corro- 
sion. The new hearth and water pan are built with rounded 
corners and there are no joints to cause trouble. 

A further advantage of the pressed steel construction is the 
use of one gage metal throughout. The sides and bottom are 
made of 12 gage sheet steel, which provides for greater 
rigidity and strength in the hearth. A crimped edge has 
been substituted for the reinforcing ring of the fire pot, which 
provides sufficient reinforcement in itself. Another im- 
portant feature of this construction is the fact that greater 
simplicity has been obtained. The hood furnished with 
these forges is made of rolled steel in two halves, which are 
spot welded together. The legs are made of angle iron and 
are flared at the bottom. The fire pot is cast iron. 

This company has also adopted a one-piece construction 
of similar design for its line of rivet forges, hand and power 
blowers. This is intended to take the place of the cast iron 
construction formerly employed and the built-up steel hearth. 
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with Pressed Steel Hearth 


As in the case of the line of forges illustrated, the othe; 
characteristic features will remain unchanged. With th 
exception of one line, known as the 700, all of these forges 
are equipped with New Departure bearings in the blower 
heads. The 700 line is furnished with plain reamed 


: i 
bearings. 


The gear ratio on all the forges is 47% to 1. A plain 

















A New Hearth of One Piece Construction Has Given Additional 
Strength to These Forges 








sliding ash pit cover is furnished on all the forges, with the 
exception of the No. 222 forge, which is equipped with a 
balanced ash pit cover. The blower crank may be turned 
backward or forward with equal blast on any of the various 
types, and the fan cases are so designed that all excessive 
churning is avoided. 


Hydraulic Flanging Press of the Built-up Type 


LINE of hydraulic flanging presses. of the built-up 
type, in four sizes, has recently been brought out by 
the Watson-Stillman Company, New York. The 


A 




















Press with Two Upper Vertical Rams, a Lower Vertical Ram and 
a Horizontal Ram 


main frame of the press is built in sections, securely boltea 
together, a construction in which many of the faults foune 
in making the main frame in a single casting are overcome 
by such a design. ? 

The frame is exposed to comprehensive strains only, which 
has permitted the use of a lighter section. All tension straits 
are taken up by the two heavy columns or bolts which secur 
the two parts of the main frame together and the deflection 
is thus reduced to a minimum. With this construction, 
case repairs to any part are necessary, or replacement o! the 
main cylinders is required, it is necessary to renew the om 
part only. 

The return stroke of the main rams is effected by a draw 
back cylinder below the top of the frame. This reduces the 
overall height of the press, making it possible to install the 
machine in restricted quarters. It also facilitates the moult 
ing of a swing crane on the top of the press for the handling 
of materials. + 

The presses are usually fitted with two upper verlic® 
rams, one lower vertical ram and one horizontal ram. The 
main cylinders are connected through special filling be 9 
to the main pressure line, thereby increasing the speed 4 
the ram and at the same time reducing the consumption e 
high pressure water. They are made in four sizes with - 
pressures on the vertical cylinders of 150, 200 and 300 tom 
capacity. 
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Promoting Economy in Paint Distribution 


the other 
With the 
se forges 
e blower 
reamed 


AINT has always been a source of more or less 
Pir for the railroads to handle at points where 
it is kept in storage and used periodically. The 
tice has been to receive and hold this material 
a practice which has resulted in much wast- 
ve from broken or sprung barrels and also in trouble 
wing to the tendency of the pigments to settle. Where 
vitation has been attempted this has been accomplished 
vy loss of paint owing to chemical and physical changes 
sulting from contact with air, while at the same time 
iss has also resulted from the primitive methods of measur- 
ng out the oil in small lots. 

These problems have been solved on a large railroad by 
he installation of a series of five combined mixing tanks and 
measuring pumps, as shown in the illustration. Each of these 
unks consists of a steel cylinder of sufficient capacity to hold 
Jl of the paint of one kind desired and keep it from contact 
vith the air at all times. Each cylinder is equipped with 
in agitating device and all of the cylinders are arranged in a 
row so that all agitators can be operated from one shaft, 
which, in turn, is operated by an electric motor. In addition, 
ch cylinder is equipped with a self-measuring pump sim- 
lar to pumps in use for distributing oil except that the 
pumps, of necessity, are specially designed for handling 
paint. All of the tanks are filled from a pipe line which 
wastage of oil in this operation. The tanks are 
) arranged as to require one, when securing paint, only 

turn on the electric motor momentarily and then to 
the required quantity of paint by means of the 
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Additiona 
ae A Die Screw Adjustment for 

ed with a 

be turned 

he various N accessory for use in connection with its pneumatic 
excessiv A rly has recently been developed by the Hanna En- 
gineering Works, Chicago, I1., the use of which makes 
sible exceptionally rapid die screw adjustment. The 
hanism allows the riveting machine to be employed on 
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* Die Screy 





to a Minimum 





ustment Device Which Reduces Labor and Time 


hand-operated, self-measuring pump, situated on the ground 
level at one side of ‘the tank. This equipment is the product 
of the S. F. Bowser: & Co., Ft. Wayne, Ind. 











A Battery of Paint, Oil and Mixed Paint Equipment Ready for Use 


the Hanna Riveting Machine 


work of varied plate thicknesses, with very little loss of time 
in adjusting the dies at each new grip. With ordinary varia- 
tions in thicknesses of plates on the Hanna pneumatic riveter 
it is not necessary to readjust the die screw. This is pro- 
vided for in the riveter by a patented mechanism that de- 
velops a predetermined pressure uniformly throughout the 
last half of the piston stroke, or the last 4% in. (1 in. in 
machines of 100 tons and over) of rivet die travel. The 
motion is a combination of toggles merging into a lever 
action. It automatically applies sufficient pressure and fol- 
lows up the shrink of the rivet under full tonnage until it 
is cool enough to have taken its set. 

In large variations in thicknesses of plate the new die 
screw adjusting device reduces the labor and time to a 
minimum. A few pulls on the ratchet handle advances the 
die screw the desired amount in an exceedingly short time, 
thereby avoiding the interruption of the continuous opera- 
tion of the riveter. If no adjusting device is provided and 
the die screw adjustment is necessary, it must be made with 
a pair of tongs, as the screw itself naturally becomes too 
hot to turn by hand. 

The actual details and working mechanism of this die 
screw adjusting feature are clearly shown in the illustration. 
The rotation of the ratchet handle causes the large ratchet 
gear to rotate. Motion is transferred through an idler gear 
to the vertical gear, which is attached rigidly to a vertical 
gear shaft. This shaft is securely fastened by a pin to the 
upper end of the die screw, which it rotates. The vertical 
gear, the idler, the plunger, and the die screw form a single 
unit, which reciprocates with the mechanism. The ratchet 
gear is of such length that the idler can slide on it for the 
full stroke and remain enmeshed at all times. This mech- 
anism is an addition to the standard riveting machine built 
by this company. 

































































































FOUNTAIN lavatory made of a concrete composition 

material which is impervious to water and grease, and 

is suitable for use in railroad shops is manufactured 
by the Bradley Washfountain Company, Milwaukee, Wis. 
The concrete composition is treated by a-series of special 
processes which hardens it and decreases its tendency to 
deteriorate with usage. 

These fountains are so constructed that sanitary conditions 
about the room in which they are used are greatly improved. 
The fountains have no joints, corners, depressions, nuts, wash- 
ers or bolts where dirt may collect. They are circular in shape 
and their height from the floor is such that the elbows of the 
users extend over the wall of the fountain. This feature of 
construction catches the water drip and prevents the floor 
from accumulating dirt and waste matter. The fountains 
are kept clean by the sprays which have sufficient force to 
wash away soap suds and dirt. The waste pipe and con- 
necting fitting are two inches in diameter, which is large 
enough to carry off any accumulation of dirt, and greatly 
reduces trouble from this source. Any type of trap may be 
used. Each fountain has its own mixing device for hot 
and cold water but a wall, or thermostatic mixer, may be 
used if preferred. 

The water supply pipe is 4 in. in diameter and the foun- 
tain consumes a minimum amount of water. Attached to 
the end of the pipe is a 3-in. discharge valve. This size 
pipe and valve require not more than 6 lb. water pressure 
to supply an ideal spray for washing. If the water pressure 
exceeds 6 lb., the discharge valve will not open any more than 
necessary to provide a suitable spray. Such a spray furnish- 


A Spray Gun with 


NEW spray gun has been developed by the De- 
Vilbiss Manufacturing Company, Toledo, Ohio, which 
embraces mechanical improvements of design and 
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This Spray Gun Gives Instantaneous Control of the Fluid 


construction that insure simplicity of operation, cleaning 
and maintenance. It embodies the best points of all the spray 
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The Bradley Sanitary Washfountain 


ing water for ten persons uses approximately three gallons 
of tepid water per minute. A mixture of cold water at 59 
deg. F. and hot water at 180 deg. F. produces a temperature 








These Fountains Permit a Miximum Number of Users to Occupy 
a Minimum Amount of Floor Space 


of 115 deg. F., which is considered a comfortable tempera- 
ture for use. 


Few Wearing Parts 


guns developed by the DeVilbiss Manufacturing Company 
during the last 14 years. 

This type of gun has many leading feature advantages. 
All nozzle parts are self-centering, with fluid tip and alr 
cap being held in positive concentricity at all times, making 
it impossible for nozzle to get out of alinement even when 
parts are interchanged. The spray head can be quickly 
detached and a different head replaced to suit the grade 0! 
paint being used. One model, with a variety of nozdle 
sizes, enables the operator to use material of all kinds on all 
classes of work. ‘The number of parts and wearing polit 
is small. There is only one pivot bearing and no yokes 
links, pins or push rods. All the moving parts are enclose 
and protected, thus prolonging the life of the tool. The 
fluid tip is made of nickel alloy steel, which is heat treat’ 
and ground. All parts are interchangeable, which permis 
quick repairs. si 

The spray gun is equipped with a revolving air cap which 
produces a horizontal or a vertical wide, fan spray, % * 
round concentrated spray as the work for which it 1s being 
used may require. The revolving air cap produces 2 Pr 
fectly atomized, uniform spray under all conditions, W 
the lowest possible combination of air and fluid pressu" 
without splitting or a heavy center. The spray gun me 
quick fluid needle adjustment, giving the operator ary 
taneous control of the fluid. ‘There is no dripping o! ™ 
terial from the nozzle due to the positive fluid cut-oll at ” 
nozzle orifice. The fluid is guided through the spray es 
a short, unobstructed passage, which results in the your 
coming into contact with only three parts of the gun: ay 4 
the bore of the spray head, the fluid tip and the need fe 
is said that the gun can be taken apart in less tian arte 
cleaned in 1 min., and reassembled in 20 sec., which 15 ¢ 
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important item considering the many times that the fluid of an automatic pistol which gives perfect balance. This, 
mssage and the gun may be stopped up by foreign substance combined with extremely light weight and free trigger action, 
iy the fluid. The grip of the tool is modeled after the grip provides for easy, non-tiring operation. 
€ gallons 
ter at 50 
nperature 


An Elliptic Spring Forming Machine 


the market by Joseph T. Ryerson & Son, Inc., Chi- the ends by a double set of springs. Back of the flexible band 
cago, which in general consists of a heavy table, upon are two supporting blocks, moved out or in by right and left- 
hand screw and hand wheel to regulate the effective length 
of the band. 

In operating, the hot leaf to be formed and the cold leaf 
which fits next to it in the completed spring, are placed 
on the table together, centered by their nibs. The hot leaf 
is placed against the chain and the cold leaf next to the cross- 
head. Pneumatic or hydraulic pressure forces the crosshead 
ZB and springs against the chain. The hot leaf forms accurately 
fs — ~~ F against its mate as a result of the resistance of the flexible 
0 gees AY chain to the crosshead pressure against the spring leaves. To 
give the hot leaf camber, adjustable dies on the crosshead are 
set to deflect the cold leaf the proper amount, thus reducing 
the curvature of the hot leaf sufficiently to produce the desired 
camber. 

The leaves formed by this machine are free from twisting 
or warping and any twists that may have been in the original 
bar are removed. The operation of the machine is pneumat- 
ically controlled which provides a means of forming the 
elliptic springs which provides a rapid and accurate method 
of production. 


AY elliptic spring forming machine has been placed on which is mounted a flexible steel band of chain links held at 
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tempera- A Spring Forming Machine Adaptable to Railway Practice 


A Boring and Facing Machine for Locomotive Driving Boxes 


ocomotive driving box work has been designed clamping in position. 


BORING and facing machine developed especially cutters have micrometer adjustments and means for securely 
Company a : 
ut on the market by William Sellers & Co., Inc., 

















vantages ladelphia, Pa. ‘The machine has a special boring bar 
. ond al 1a self-centering chuck for holding the boxes. It is a com- 
s. making @ "atively simple tool of heavy construction, is conveniently 
ven when @™ “Tanged and easy to operate. 
e quickl The driving box is mounted in the chuck on the rotating 
- rade of le and bored and faced at the same time. This set-up re- 
of nozzle @ “uces the cutting time to a minimum. The box may be 
nds on all @ Suited to a new center while still clamped in the chuck, and 
ing points mm Me edge the crown brass relieved to give clearance. 
no yoke, jm Lhe x bar is carried by a long steel slide of rectan- 
e enclosed MH SWar se The boxes are faced by means of a heavy steel 
ool. Them" rzont rm also of rectangular section, carried in a 
at treat massive with a vertical adjustment on the upright. 
h permits The s for both the boring and facing slides are ex- 
tremely to insure accuracy and durability and shoes are 
cap which i Provides taking up wear. The boring and facing rams 
ray, oF re prov vith both vertical and horizontal power feeds. 
it is being rhe ving table is supported on an annular bearing, 
ces a perm MH lubr d, and has a large center spindle with a taper 
ions, wit ishing h is provided with adjustment for wear. The 
| pressure MM ‘Pindle | collar at the lower end to prevent lifting under 
oun has wavy ta cuts. The chuck which is permanently attached 
or instal ° the t is designed so that boxes may be bored and 
ng of mi Taced, t ges relieved and an oil space cut out in the top of 
-off at tg)“ CTown bearing, all at one setting of the jaws, without 
ay gun by gm sening bolts or clamps. Two sets of clamping jaws 
e materi! “Mer the box laterally and all four jaws are operated by a 
n: namely; age cr A stop is provided for the top of the box, 
needle. [tg “ch is thus held firmly by five jaws. 
yn 15 se Ther two sets of cutters, a double-end cutter for : 
hich is 219 Mughing a single-end cutter for finishing. Both sets of sellers Boring Mill With a Self Centering Driving Box Chuck 
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- A variable speed direct-current motor is recommended for 
driving the machine. This facilitates changing speeds and 
provides for quick stopping by dynamic braking. If direct 


Portable Arc Welder Adapted to Short or Long Leads 


A. PORTABLE arc welder, capable of delivering continu- 

A ous power and permitting rapid production, with either 

high current and large electrodes, or low current and 

small electrodes, has been put on the market by the General 
Electric Company, Schenectady, N. Y. 

This welder is a two-unit set, consisting of a motor and 
a generator. The generator is self-excited, thereby eliminat- 
ing the necessity for a separate exciter. All regulation of 
current is accomplished by turning a hand wheel on the 
generator. A self-adjusting, stabilizing reactor is provided, 
which automatically steadies the arc under all welding 
conditions. 

The machine can be used with any of the commercial sizes 
of metallic electrodes, from 1/16 in. to 4 in. in diameter. 
Generator voltage can be adjusted to suit the character of 
the work. High voltage for complete penetration on heavy 
work and low voltage to prevent burning through on light 
work are thus secured at will. Any value of current between 
75 and 300 amperes can be obtained in a large number of 
steps between these limits. 

Among the operating advantages of this outfit are: An arc 
easy to start and maintain, roller bearing wheels, holes in 
base for crane hooks and adaptability to long or short leads, 
for working close by or at a distance from the set. Among 
the mechanical features are included motor and generator 
insulation designed to withstand severe operating conditions 
under which ordinary insulation fails. The bearings are 
waste-packed and oil cannot be spilled if the set is tipped 
when being moved. 

The generator is a two-pole, self-excited, constant-energy, 
single-operator machine, with a dual magnetic circuit de- 
signed to operate at 60 volts open circuit, and 20 to 25 volts 


Development in Metal Cutting Torches “A 


HE Alexanuer Milburn Company, Baltimore, Md., has 
perfected what is termed a super tip for oxy-acetylene 
cutting apparatus, which embodies all the desirable 

features of the standard tip and has a number of additional 
advantages that are distinct improvements. 

















A Tip Designed for Fast Cutting and Economical Use of Gases 


This tip is designed so as to permit super-mixing of the 
gases and preheating of the cutting oxygen, as well as to give 
added velocity and penetration to the preheating and cutting 
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current is not available, the machine may be provided with 4 
speed change box and driven by a constant speed alternating 
current motor, or by a single driving pulley. . 
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under load. It is rated at 200 amperes for continuous sery- 
ice; 250 amperes for one hour, and 300 amperes for short 
periods. The motor is a standard General Electric 10-hp. 
unit. The complete set has three bearings, the two units 
being close-coupled by a solid flange coupling. All parts, 

















A General Electric Two-Unit Set Portable Arc Welder 
including generator, motor, generator control panel, motor 
starter and stabilizing reactor, are mounted on a welded 
structural steel base of rigid construction and light weight. 
The assembled unit is about 63 in. long, 29 in, wide and 4/7 
in. high, weighing about 1,600 Ib. 


jets. It is provided with a renewable seat at a fraction of 
the cost of a complete tip, thus rendering it unnecessary to 
re-machine or discard the used tips. This renewable seat also 
facilitates cleaning and maintenance. In the standard tip 
the seat could be refaced by taking off a thin cut on a high 
speed lathe, but if the lathe was not available, the seat 
could not readily be refaced which would hinder production 
in an emergency. 

The mixture of the preheating gases takes place in multiple 
passages in the renewable seat. These gases then pass into 
an annular passage where they are given a swirling motion 
and an additional mixing. The gases are again separated 
and expanded into enlarged multiple passages leading to the 
orifices in the tip proper. Here the preheating flames ar 
projected with an increased velocity inclined toward the high a 
pressure oxygen jet, which results in a speedier cut, a nar 
rower kerf and a material saving in gases which are desirable 
features in railway practice. whi 

Comparative cutting tests with the old standard tip show 
that the super tip is able to bring about a saving of approx 








et 


; : yo Nt 
mately 18 per cent in the cost of operation. The super 6 st 
with the renewable seat is interchangeable with al! sizes . 
Milburn cutting tips and will fit all of that company’ fo 


torches manufactured since 1916. 
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A 65-in. Diameter Lifting Magnet 


LIFTING magnet adaptable for heavy work around a 
foundry, store house, scrap yard or a metal yard has 
been added to its line of electrical products by The 

Ohio Electric & Controller Company, Cleveland, Ohio. It is 
entical in construction with 45-in. and 55-in. magnets 
manufactured by the same company, except that the center 
ne is held in place by three 2-in. studs which replace the 
enter pole supported by a single large bolt cast into the 
magnet. 

Difficulty has been experienced with the smaller magnets 
fom accumulations of carbon dust on the terminal insulator 
which caused flash overs to ground and left a carbon path 
yhich eventually led to a permanent grounding and ruined 
the insulator. This has been overcome on the 65-in. magnet 


ly placing a heavy insulator around the outside connection 
ad terminal. The coil is brought into contact with the top 
nd bottom of the case on surfaces large enough to conduct 
the heat to the outside of the case and radiate it to the at- 


wsphere. It is said that the magnet on the outside seldom 
raches a temperature of more than 40 deg. C. The coil 
lf, measured by the increase in resistance method, seldom 
wes above 80 deg. C. The result of this protection is a high 
yerage current which gives this magnet high all day aver- 
ve lifting capacity which provides efficient and economical 
peration at any time. 

The center pole is held in place by three 2-in. diameter 
tuds which are made of 314 per cent nickel steel. The cap 
ts which hold the bottom ring in place are also made of 
2 per cent nickel steel. This feature tends to reduce the 
ar to a minimum. 

The illustration shows the magnet lifting 5,200 lb. of pig 
tm. This load was greater than the average capacity be- 
use the magnet was cold. The average lifting load for all 


day service is about 4,000 lb. This requires an average con- 
sumption of 67 amperes. 

















The Center Pole Is Held in Place by Three 2-in Studs 


The Gray Planer Equipped with a Self-Lubricating System 


PLANER designed primarily to meet the requirements 
of railroad shops has been added to its family of 
_ planers by the G. A. Gray Company, Cincinnati, Ohio. 
‘0 this end the machine is built with great weight and 
‘igidity to withstand the heavy cutting and rough use to 


-— 





around the planer. The clamping effect on both housings is 
automatically balanced and the rail is clamped to the inside 
edges of the housings, to bring the points of support as close 
together as possible and shorten the length of rail subject to 
bending stress when cutting. It can be raised or lowered by 
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A Lubricating System Which Feeds Oil to All Parts of the Machine 


ee 

Mich ut t be subjected. At the same time, in order to 
“‘Tapid production, certain features have been incorporated 
in the maciine which will permit the operator to change the 
“— or his rail and his heads quickly and without effort. 
a can be clamped or unclamped to the housings 
ftom the 


operator’s usual position and without walking 


a single motion of the rail-setter lever, which hangs within 
convenient reach of the operator. 

The single-shift rapid traverse will move the heads rapidly 
into place by the use of the traverse levers provided at the end 
of the rail within easy reach of the operator. The traverse 
is designed so that it is not necessary to disengage the feed 
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mechanism, nor will the hand crank revolve when the rapid 
traverse is in operation. The feed is of the dial type, but is 
not driven through a friction. It has a positive drive and 
can be instantly set to any amount up to 1 in. 

The machine is designed with safety clutches. If the 
operator attempts to raise the rail when it is clamped, a 
clutch slips, relieving the mechanism of undue stress. Or, 
if one head is fed into the other, a clutch in the feed drive 
mechanism, which is entirely separate from the traverse drive 
mechanism, immediately relieves the stress, eliminating any 
liability of damage to the machine. 

The machine is equipped with a lubricating system which 
supplies oil to all parts of the machine. ‘The gear train 
runs in oil and filtered oil is pumped to each of the driving 
shaft bearings and to the vees. This insures proper lubri- 
cation over the entire surface of each vee irrespective of the 
length of the table and protects the vees against cutting when 
the machine is used for planing very short stroke work near 
one end of the table. The traverse, the feed, and other parts 
on the end of the rail are entirely enclosed in order to protect 
the operator and they also run in oil. The small oil cups 
have been eliminated by substituting one centralized oiler, 
which delivers clean oil where it is needed. Centralized 
oilers are also provided on the side heads and on the top 
brace. 

In order to afford a smooth drive which will continue to be 
smooth and which, if desired, can be used at the high cutting 
speeds desirable for planing bronze, the machine is built 
with a helical gear drive train throughout from the first 
pinion to the drive rack inclusive. Since helical gears are 
stronger than spur gears of the same width of face, this 
drive train affords unusual strength. The teeth are involute 
over their entire surface, thus insuring a rolling contact. 
The end thrusts of the intermediate gears are balanced, but 
that of the bull pinion and gear offset the side thrust of the 
tool. This side thrust of the cutting tool would otherwise 
tend to push the table up the vees, causing the tool to jam into 


A Bolt Turning Machine and 


HE machine illustrated in Fig. 3 is a development for 
- bolt turning which has been brought out by The Walter 
H. Foster Company, New-York. This machine con- 
templates turning the bolts on centers, from forged blanks, 




















Fig. 2—The Foster Bolt Centering Machine Which Centers and 
Points the End and Face Under the Head of the Bolt 


and the cutter head is quickly adjustable for all sizes within 
the range of the machine. This adjustment is effected with- 


382 RAILWAY MECHANICAL ENGINEER 







VoL. 98, No. 6 TUNE, 
the work. With its elimination it is possible to take myc) hard t¢ 
heavier roughing cuts. bolts. 


The bed of the planer is made double-length, so that theif the dri 
table does not overhang at the ends. This greatly relieves the 
usual excessive wear at the end of the bed, and is a prote. 
tion against accidents. 

The machine is equipped with a traverse motor which, 


—————— 





— 
5 




















The Gray Planner Designed So That the Operator May Change 
Quickly the Setting of the Rail, and the Heads 


POS 


although entirely disconnected from the line when not in us, 
starts instantly when a traverse lever is moved. The motor 
runs on ball bearings in grease. ‘The control is entirely 
enclosed and is all metal, without relays, interlocks, resistors, 
or any delicate parts that might require attention. 








lts Auxiliary Centering Device 


out removing the head from the machine, a development that 
is a natural outgrowth of the bolt turning machines long mn 
furnished by this company for finishing rod and frame 

Dolts. 














‘ por jes 
Fig. 1—View of Cutter Head Showing Relation of Cutter Blade 
to Bolts to Be Turned 


The former machines had the disadvantage that wre 
turning heads must be provided for nearly every size 0! ot 
These heads required a considerable investment and we 
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hard to maintain, especially in the case of the heads for taper 
bolts. On the new machine the bolt is held on centers, with 
the driving spindle and floating chuck below and the cutter 
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Fig. The Foster Bolt Turning Machine Designed to Turn Bolts 


on Centers from Forged Blanks 


hea ling down over the bolt blank. 
ow and the inverted arrangement not only permits 
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Fig. 4—The Construction of the Bed or 
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Thrust Bearing 


) drop clear of the cutter head directly into the 
‘ut at the same time an ample flow of cooling com- 
ve turned directly on the cutters. The combined 





result makes for higher turning speed and smoother work. 

A plan view of the cutter head illustrated in Fig. 1 shows 
the relation of cutter blades to bolts to be turned and to the 
controlling bar which is adjustable from straight to any taper 
desired within the range of the machine. This bar is hung as 
a loose pendulum from the upper member of the machine, 
thus adapting itself to any slight floating of the head in its 
gibs. The pawl which is attached to the operating ring of 
the cutter head in front of the taper bar, is in turn backed by 
a projecting shoulder on the head proper directly opposed to 
the pawl. 

Referring again to Fig. 3, it will be seen that the feed 
is through the lead screw A by means of an automatic nut B. 
From the nut the motion is transmitted through two guided 
push rods D to the cutter head. The nut B has a trip rod C 
extending down the left hand side of each station, which 
trips the feed, at any desired point by coming in contact 
with a stop adjustably mounted on the left hand housing. 
To accomplish the return there are two chains attached to 
the upper ends of the push rods. These chains in turn pass 
over a spool carrying a friction sufficiently powerful to return 
the head to its upper position as soon as the feed nut is 
tripped. 

The tailstock which carries the top center is adjustable for 
the entire length of the guides. The tailstock center and 
spindle is controlled by means of a wedge which, with a 
single horizontal motion, moves the center into position and 
holds it. The wedge is locked in position by a yielding 
device which follows up the spindle slightly in the event 
of the center hole being ridged and breaking down after the 
first few revolutions. 

The illustration in Fig. 4 shows the construction of the 
bed or chip pan. The steel driving spindles are of large 
diameter and have liberal bushed bearings above and below 
the main drive gears, which are of steel and bronze and are 
enclosed in oil tight cases. The main drive shaft is made 
in sections, connected by the Oldham type couplings, thus 
making each spindle a complete, detachable unit, which with 
its gear case can be removed without disturbing any other 
part of the machine. 

To cheaply and accurately center these bolts, an auxiliary 
machine, illustrated in Fig. 2, was developed, which would 
center both ends at the same time, and to point the end and 
face under the head. The bolt blank is first placed in the 
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Chip Pan on the Foster Bolt Machine 


centering chucks E and clamped by the lever F on the front 
of the machine. The center drills are then brought up by 
means of the hand lever G, either right or left hand lever 
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being used to operate both centers. The centered bolt is then 
lifted up and placed between the centers H on the top of the 
machine and the foot treadle J tripped, from which point 
this operation is automatic, allowing the operator to center 
the following bolt. 

The centering is done by two spindles with a standard 
centering tool in each, guided in bushings. The left hand 
spindle is provided with a stop so that this center may be 
maintained at the same depth in all bolts of the same size, 
thus fixing the amount faced off the head. The facing under 
the head is done with a roughing and finishing tool and on 
the point a form tool is used. All three of these tools are 
actuated from separate cams on a shaft at the back of the 
machine. This cam shaft is geared direct to the main spin- 
dle. The drive to the main spindle, hence the cam shaft, and 
- the two centering spindles is through a jack shaft extending 
across the top of the machine. Between the jack shaft and 
the main spindle there are two changes of speed by slip gear. 
The main gears on the spindle are loose and provided with a 
clutch, which starts the operation when the foot treadle is 
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depressed. A timing disk keeps the clutch in engagement 
until the facing and pointing operation is finished and the 
tools are returned to their starting position. The rotation of 
this spindle then ceases until another bolt is in position to 
be worked on and the treadle is again depressed. 

The centering machine will operate on bolts from 6 in, to 
25 in. long. To change from one diameter to another it js 
only necessary to change the driver, which is held on by two 
spring clamps, and slightly adjust the facing and pointing 
tools for the new size. To change the length of bolt, the 
pointing tool slide and its cam, the tail center and the right 
hand centering spindle are all arranged on one large slide 
which is brought up to the desired position by means of the 
screw and the crank, causing all three to move up together 
and saving time. Each has a small amount of independent 
adjustment for close setting or to compensate for worn tools, 
The tools and tool holders are simple and rigid and easily 
accessible. The machine is mounted on a heavy bed which 
in turn is mounted on a large chip pan. A compound coolant 
pump and tank are provided. 


Inserted Tooth Face Milling Cutters 


ANY inserted tooth cutter bodies are now in use, but 
trouble is encountered with them when removing 
metal at high speeds, especially with the Stellite cut- 

ting metal because of the resilient hammer blow on the cut- 
ting edge and the unusual shocks that the blades, cutter 
body and holding apparatus received. In an effort to over- 
come this difficulty a cutter head or body has been con- 
structed by the Modern Tool Works of the Consolidated 
Machine Tool Corporation of America with all parts hard- 
ened because the accuracy of the slots, face and hole in u 
soft body cannot be maintained in use. 

When using a solid cutter it is apparent that the length 
of the teeth projecting from the body of the cutter must be 
limited by the strength of the cutting metal, and when this 
tooth length is worn or ground off the entire cutter, includ- 
ing the body, of which no use has been made, must be dis- 
carded. During the life of a solid cutter, however, there is 
no possibility of a movement of the parts of the cutter from 
vibration. The entire surface of a solid cutter is hardened, 
which prevents damage to the clamping faces of the hole 
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A Face Milling Cutter with the Blades Held in Place by a Two 
Piece Clamp Drawn into Place by a Taper Wedge Bolt 


where it must fit the arbor, so that there is no loss of cutting 
efficiency because of the cutter not running true on the arbor. 

A standard size of slots in a soft body cutter cannot be 
maintained when driving or placing a hardened blade in 
and out for adjustment or replacement, thus requiring spe- 
cial shapes and sizes of blades to refit the slots perfectly. 
When hardened slots are employed it requires greater ac- 


curacy and expense to obtain a perfect fit between the slots 
and blades, and many blades will be broken in the opera- 
tion of fitting and adjusting. Where any method is em- 
ployed in securing the blade in place that leaves an opening 
between the clamps, pin or other apparatus and the face of 
the blade, or either face of the slot, the effect of the solid 
cutter has not been maintained. 

In the modern cutter head a method of rigidly clamping 

















A Nine Inch Face Milling Cutter with Stellite Blades Wedged in 
Place 


the blades has been provided which does not require accurate 
machining of the slots and blades. The head is designed 
for Stellite cutting metal or high speed blades and has the 
following features that contribute to its effectiveness. The 
blades slope away from the largest diameter on a 20-deg. 
angle, allowing clearance over the clamps for the grinding 
wheel to pass when sharpening and clearance for two cutters 
to interlock while running when used to finish a surface 0! 
sufficient width to make the use of one cutter impractical. 
The blades are located in the cutter body at an angle of six 
degrees toward the line of travel. Slots are milled parallel 
with the bore when equipped with Stellite metal, with n0 
slope toward the face of the work, which would tend to lead 
the tools into the work. When high speed blades are used; 
the slots are milled at a helical angle that insures the prope 
rake most efficient for high speed steel. A new method of 
holding the blades is supplied by the use of a two-piece 
clamp drawn into place by a taper wedge bolt. Each slot 
of the modern cutter takes two blades, between which 4 
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taper wedge is fitted with clamps bearing on the top of the 
blades so that when these bolts are pulled home the blades 
are solidly locked in. Only a socket wrench is required to 
assemble, since the blades are free until the wedge is drawn 
into place between the clamps on the cutter. To remove the 
blades it is only necessary to loosen the nut on the wedge 
bolt and tap it slightly; the use of a drift is unnecessary. 
The blades are made with notches in the bottom which 
fit over a stop pin. This not only hacks them up, but in 
adjusting the blades for grinding, each one is advanced one 


A Car Wheel Boring Machine 


CAR wheel boring machine designed for intensive pro- 
A duction has recently been placed on the market by 
Betts Machine Works of the Consolidated Ma- 

hine Tcol Corporation cf America. 

The machine is equipped with double hoists, each of the 
pneumatic type, which are located one on each side of the 
machine. ‘They are entirely independent, and each of them 
will swing to the center of the table. This arrangement 








A Betts Boring Mill Equipped with an Automatic Chuck Which 
Is Operated by the Rotation of the Table 
sreatly facilitates loading and unloading the wheels since 
permits handling them from both sides of the machine. 
thas been found in some cases that production on the ad- 
vanced type car wheel boring machines has been limited by 
‘Me time required for loading and removing the bored wheels 
and the application of these double hoists solves this diffi- 
culty a large measure. The machine is arranged for 
ring only, but may be furnished with an attachment for 
‘acing off the hubs. 
The 


main drive is by means of a 20 hp. adjustable speed 
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notch and all are brought out exactly the same distance. No 
hammer or press is required to locate the blades. 

The bottom of the slot will remain true and free from 
obstructions usually caused by the shearing action caused 
by driving in a blade improperly fitted. This feature pro- 
vides against loose blades that may damage the work or 
break under the cut and cause damage to the cutter body or 
the work. The cutters are made in two pitches. Type A 
is known as a coarse pitch and type B is a fine pitch. Both 
are made in sizes from 4 to 16 in. 


Equipped with a Double Hoist 


D. C. motor, all the table speeds being obtained electrically 
through the motor. The motor is operated by a reversible 
automatic controller with a push button station placed con- 
veniently for the operator. Starting and stopping the table 
and opening the chuck jaws are all accomplished instantly 
by means of a push button control. The motor speed is 
adjusted by a separately mounted field rheostat which may 
be placed most conveniently for the operator. 

The chuck is of the automatic type, the jaws closing in or 
releasing the wheels with the rotation of the table as the 
forward or reverse push button is depressed. The chuck, 
which grips the wheel tighter as the depth of the cut in- 
creases, contains five hardened steel jaws. The table is 
equipped with a powerful brake operated by a foot treadle 
which aids in opening the chuck instantly, and is also used 
for holding the table stationary without releasing the jaws 
when it is desired to inspect or caliper the work. 

In case alternating current only is available, the table 
speeds are obtained through hardened steel sliding gears run- 
ning in oil and located inside the main frame casting. The 
opening and the closing of the chuck is accomplished by 
means of a large diameter, powerful friction clutch which 
makes it unnecessary to stop or reverse the motor in order 
to open the chuck. This feature is provided in order to 
obtain quick action from the chuck owing to the time re- 
quired for stopping and reversing A. C. motors where 
dynamic braking is not available. 

A suitable range of feeds for roughing and finishing 
is provided. ‘They are obtained through sliding steel gears 
which may be changed while the machine is running. The 
feeds are controlled by two conveniently located levers which 
permit the operator to change from the roughing to the fin- 
ishing feed when the roughing cutter has cleared the work. 

The boring spindle is of heavy rectangular section, pro- 
vided with an adjustable gib for taking up wear. The power 
rapid traverse to the boring spindle is provided by a separate 
motor which is controlled by a conveniently located push 
button for actuating the automatic controller. “Raise” and 
“lower” buttons are provided for the operator’s convenience 
for selecting the desired movement. The power traverse 
operates at high speed and quickly returns the boring spindle 
to the starting position when the wheel has been bored, 
practically without effort on the part of the operator. An 
interlocking clutch is provided between the feed and power 
traverse so that both cannot be engaged at the same time. 
The boring spindle is also counter-weighted to facilitate 
hand adjustment. 

The upright section of the frame is of massive propor- 
tions for withstanding the strains imposed by the heavy cuts 
and coarse feeds for which this machine is designed. The 
table has an annular bearing on the bed which is automatic- 
ally lubricated by means of oil pockets and rollers. It is 
carried on a spindle which rotates in an adjustable taper 
bushing with provision for taking up wear and has a heavy 
retaining ring at the lower end for preventing any tendency 
of the table to rise under heavy cuts. The table is driven 
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by an accurately cut heat treated bevel gear and pinion. 

Free chip passage is provided through a large diameter 
hole in the table and spindle which delivers the chips to a 
pit underneath the machine so that none can get into any of 


A Pneumatic Motor 


HE Cleveland Pneumatic Tool Company, Cleveland, 

Ohio, has put on the market an air motor which is 

designed to meet the requirements of railroad work for 
drilling, reaming, tapping, flue rolling and setting plain and 
flexible staybolts, sleeves and caps. 

The semi-sectional illustration of the motor shows its 
unique construction, in that all the moving parts are mounted 
on ball bearings. The motor is the four-cylinder type, hav- 
ing four single acting pistons connected to opposite wrists 
of a double throw crank. The wrists of the crank are 
grooved, hardened and ground to act as an inner ball race, 
and the connecting rods, the outer ball race. 

The four connecting rods each have a ring end large 




















A Pneumatic Motor With All the Moving Parts Mounted on Ball 
Bearings 


enough to be strung onto the crank. After the connecting 
rods are placed in position on the crank the balls are then 
inserted and are held in position by a spring ring retainer. 

The pistons are screwed in the piston sockets, which in 
turn are attached to the connecting rods by a floating wrist 
pin which is provided with oil holes for lubrication. The 
main valves are of the slide piston type and are operated 
from eccentrics on the crank shaft. They are placed be- 
tween each set of cylinders, from which they are separated 
only by a thin wall in which liberal air ports are provided. 
The live air is injected almost instantly into the piston 
chamber, which insures quick motor action and tends to 
conserve air. 

Because of the reduced bearing friction and the added 
power from the quick delivery of the air to the pistons, a 
high motor speed is developed. This is transmitted to the 
spindle through different gearing ratios and an unusually 
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the working parts. All important bearings receive ample 
lubrication from separate oiling pipes and tubes. This 
machine will take wheels of all sizes from 10 to 42 in, in 
diameter. 


and Portable Grinder 


high drilling capacity is said to be obtained. The bearings 
on the crank and the connecting rods run constantly in a 
bath of lubricant, as also do the valves and pistons. The 
gears are housed in chambers opening directly into the crank 
case and filled with a lubricant, and are so constructed that 
the lubricant is not driven out of the case when the motor is 
in action. 

The portable grinder embodies the same principle of de- 

















A Cleveland Portable Grinder with an Enclosed Handle with 
Throttle Lever Inside 


sign as the air motor. The single piece connecting rods 
contain ball races which operate directly on the crank. These 
races, as well as the annular ball bearings on the crank and 
the arbor bearings, are open to continuous lubrication, both 
in the crank chambers and in the forward quill housing. 
The arbor is connected directly to the crank and is mounted 
on annular ball bearings at both ends, the same as the driving 
crank. This machine can be furnished with either one of 

















The Cleveland Pneumatic Motor 


four types of throttle handles; namely, an enclosed type 
with an outside or inside throttle lever; a straight handle 
with a snap throttle lever, and a straight handle with a 
twist throttle sleeve. wr 

The body casting of the grinder is split into two pieces, 
which permits the removal of the entire crank assembly with- 
out disconnecting the pistons or the valves from the ngge 
The piston cups are screwed into the piston sockets aD 
reinforced by a lock nut at the base of each cup. ‘The con- 
necting rods are attached to the piston sockets by 4 floating 
wrist pin, which is perforated for lubrication. Th 


weighs 12 lb. and drives a 6-in. emery wheel at @ speed! 


of 4,600 r. p. m. 
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Combination Multiple Punch, Gate Shear and Gap Forming Press 


Cleveiand Punch and Shear Works Company, 


H] 
1 Cleveland, O., has recently developed a combination 


inch, gate shear and gap forming press which meas- 




















The Machine Arranged as a Multiple Punch 


ures 12 feet 2 inches between housings, has a 15-inch hori- 
zontal gap and weighs 40 tons. ; 

The machine, arranged as a multiple punch, is shown in 
the accompanying illustration. The features stressed by the 
company are the automatic stripper, a positive jaw clutch for 
the regular run of punching operations, an adjustment to 
slide, a friction clutch for forming, patented single-bolt 
gagged adjustable punching attachments, an interchangeable 
plate shearing attachment and safety counterweights for bal- 
ancing the sliding head. All gearing is of steel with cut 
teeth and heat treated. 

The automatic stripper is designed with adjustable trun- 
nions, so that the flat finished face of the stripper fingers will 
always strike material of minimum and maximum thickness 
squarely and not in a “cocked” position. This arrangement 
materially reduces the breaking of punches due to stripping 
which eliminates a considerable item of expense. 

The patented single-bolt adjustment reduces the setting up 
time for multiple punching. It is stated that one man can 
do this work without trouble. The steel casting adjustable 
cup strippers are in an accessible position and may be ad- 
justed or removed from the front of the machine with great 
facility. 


The Underwood Portable Small Cylinder Boring Equipment 


H. B. Underwood Corporation, Philadelphia, Pa., for 
oring the cylinders of locomotive air compressors, 
reverse gears, cylinders, water heater pump cylinders, stoker 
engine cylinders, either in the repair shop or while the 
equipment is in position on the locomotive. This boring- 
bar is of a simple, compact design that permits its use in 
close quarters. It is made with fewer parts than previous 
designs of this company and consists essentially of a bear- 
ing plate carrying a boring-bar, driving spindle and feed- 
uunted on a clamping ring, and a cutter-head. 
Power for driving the equipment is derived from an air 
motor, the driving spindle being provided with a Morse 
taper shank to fit the motor. The spindle drives a pinion 


\ PORTABLE boring bar has been developed by the 


which mashes with a gear keyed to the boring-bar. Keyed 
to the feed-screw is a feed gear which meshes with a reverse 
gear journaled on a pin centered in the boring-bar. The 
reverse gear turns freely on this pin unless prevented by the 


Mga t 


t of a feed pawl, which holds the gear stationary 
» the bar and causes the feed gear to revolve the 
teed-screw and advance the cutter-head into the work. The 
| is rapidly returned to the top of the cylinder 
: the motor on the shank of the reverse gear. 
In lying the equipment, the pilot guide is screwed 
tuffing-box of the cylinder, the bar placed in the 
nd the clamping ring securely fastened to the 
of the cylinder by studs and nuts, as shown in 
tion. Any inaccuracy in. the position of the studs 
kly corrected by means of four thumb-screws in 
t the bar in alignment. The tool is adjusted and 
in the cutter-head by simply tightening a col- 
nd, if desired, may be as readily released when 
head is at the lower end of the cylinder. In 
iders, the use of calipers is entirely dispensed 
ze furnished with each bar providing a simple 
Un setting the tool to the required position. 
required for reboring both ends of a 91-inch 
! with this equipment, is as follows: Setting up 
“n Stearn end, 7 minutes; setting up on air cylinder, 8 
boring time, 16 minuates; removing equipment, 





7 minutes; reboring air cylinder, 15 minutes; removing 
equipment, 7 minutes; total time 60 minutes. The tool is 
regularly made in sizes suitable for reboring cylinders and 
bushings of standard compressors, and may be adapted to 
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A Compact Cylinder Boring Equipment Adapted for Work in 
Close Quarters 


other sizes by changing the cutter-heads. The weight of the 
equipment having a capacity for boring cylinders from 8%4 
in. to 11 in. in diameter and of 12 in. stroke, is about 240 
tb., not including the weight of the motor. 















PNEUMATIC surface cleaner has been developed by 

the Liberty Manufacturing Company, Pittsburgh, Pa., 

in response to the demand for an air-operated tool to 
remove rust, paint and scale from steel plates and flat sur- 
faces. The machine is adapted to any service requiring the 
rotary motion of a steel brush. 

The equipment consists of an air-operated motor, with an 
aluminum valve handle and a steel wire brush. A sight feed 
lubricator for distributing oil to the motor and a connection 
for the operating hose are also furnished. The motor is 
simple and rugged in construction. Air pressure acts behind 
a pair of semi-balanced blades which are inserted in a long, 
hardened steel shaft mounted eccentrically in the cylinder. 
An air pressure of 50 to 75 lb. is recommended for operating 
the cleaner. 

A 5-in. steel wire brush, having a large working surface, 
is used. In operation the brush is held flat against the sur- 
face to be cleaned; it is not necessary to tilt the cleaner at 
an angle. The design of the brush is such that it will not 
lose its bristles, but after the bristles have been worn down, 
it can be replaced. 

The complete outfit weighs about nine pounds, and has 


The Hartness Flat Turret 


HE threading of studs and bolts is one of the commonest 
jobs encountered in the average railroad shop. The 
Jones & Lamson Machine Company, Springfield, Vt., 

has recently developed a new flat turret lathe to handle such 
work in locomotive repair shops. 

The primary object in redesigning this machine has been 
to secure sufficient pulling power to satisfy present needs, 
and also to leave a margin for future developments of cut- 
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A Pneumatic Surface Cleaner for Steel Plates 
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an approximate overall length of one foot. The valve ar- 
rangement at the rear makes the cleaner easy and convenient 
to control. 

















The Liberty Surface Cleaner with a Steel Wire Brush to Clean Flat 
Surfaces 


Lathe for Chucking Work 


The gears are machine cut from chrome-nickel steel and 
are heat treated. The clutch is of the friction type with 
which the selective speeds may be changed under load. The 
new steel multiple disc friction clutches give ample pulling 
capacity so that when the machine is equipped with a 20 hp. 
motor and a 5-in. belt, it will not slip when pulling heavy 
cuts. 

The pulling power in the headstock is only made effective 








ting tools. This has been accomplished by a redesign of the 
headstock, which has been equipped with a new type of 
spindle bearing and a ball thrust bearing. The shafts are 
shorter and stronger, and are also mounted on ball bearings. 

















A Hartness Flat Turret Lathe With the Headstock Redesigned to Give Greater Pulling Power 


trong 


by making the other operating parts of the machine st ie 
enough to take the strains which are set up by such heavy 
cuts. The feed mechanism, the saddle, the turret, the apro? 


and the lathe bed itself have, therefore, all been redesigned 
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to conform to the requirements of the improved headstock. 


There are many minor improvements made on this ma- 
chine. A few of them are as follows: A more easily op- 
erated feed lever; an improved center stop lever; a more 
conveniently placed speed change control; a start and stop 
lever to take the place of the old shipper rod. An adjust- 
ment has also been added for timing the indexing without 


removing the turret. 
The 17-in. swing flat turret lathe illustrated can be used 
for turning, facing or boring, and other operations on parts 
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held in a chuck, face plate or fixture. Its square turret, 
eight tool positions and heavy drive make it suitable for 
work up to the full capacity of the machine, including parts 
requiring more or less elaborate machining. This machine 
swings as follows: Over vees facing clear across, 17% in.; 
over vees on centers, 21 in.; over vees facing 4 in., 18 in.; 
over saddle facing clear across, 1614 in.; over saddle on cen- 
ters, 1834 in.; over saddle facing 4 in., 17 in. The head 
travels 8 in. from the center away from the operator and 
114 in. away from the center toward the operator. 


The Cincinnati Tool Room Shaper 


NEW line of shapers, developed especially for tool 
room use, is now being manufactured by the Cincin- 
nati Shaper Company, Cincihnati, Ohio. The ma- 
chine is built up essentially of the main elements of the 
Cincinnati Climax Shaper, which was described in the De- 
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The Method of Driving a Cone Arbor Attachment 


ember, 1923, issue of the Railway Mechanical Engineer. 
the tool room shapers are built in seven sizes: namely, 16 
n., 20 24 in., 28 in., and 32 in. heavy duty type, and 
in two s 20 in. and 24 in.—of the standard type. The 
_ hin lude an eight-speed internal transmission, com- 
pletel; matic and visible oiling, a smooth cam-actuated 
> of the abrupt ratchet feed, convenient controls 
nents, and improved guards to ramways and 
: A cor speed motor is used in all cases, as the internal 
transmis provides for eight speed changes within the 
column ‘ mounted at the rear of the machine, and is 
wlted base and column. It is belt-connected to the 
main dr ter ncaa : 
which Pulley on the shaper, the size and speed of 
> age h as to provide for 1,800 r. p. m. motor. The 
a bearing, counter-weighted idler pulley on the 





slack side takes up any stretch in the belt automatically, 
and eliminates any necessity for an increased arc of contact 
on the pulley as the load increases. The belt is completely 
guarded. 

The striking feature of this shaper is the universal swivel- 
ing table with which it is fitted. This table is arranged to 
swivel about a heavy trunnion which is the full length of the 
table and cast solid with the apron. A worm and worm 
wheel, operated by a crank wrench, revolve the table to any 
angle or position desired, the angular position being indi- 
cated on the graduated plate on the front end of the trun- 
nion. 

The table has one solid face, similar to the standard 














The Cincinnati Shaper Equipped with a Universal Swiveling Table 


shaper table. The second face, however, is a rocking top 
set well into the body of the table, and has a movement of 
15 deg. either: above or below the horizontal on an axis at 
right angles to the trunnion. This movement is controlled 
also by a crank through a worm and worm wheel, the posi- 
tion being indicated by graduations. Clamping means are 
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provided for holding this tilting top in any position and 
at the same time insuring a solid bearing for it in the body 
of the table. There is a marked contrast between this and 
the former method of supporting tilting members on hinges 
at one end and jacks at the other. In adjusting this rocking 
surface to various positions, there is no change in the mean 
distance between the table and the tool post so that no loss 
of working distance under the tool occurs in any position at 
which the table may be set. 

The table is furnished without an outer support, avoiding 
the cost and inconvenience of a complicated member on a 
class of work where it is not generally needed. Instead, 
it has been made of unusually heavy construction, the apron 
bearing on the rail, for instance, being 6 in. wider than 
that of the standard box tables on the Cincinnati Climax 
Shapers. This table has been tested to carry a 2,000 lb. 
load without binding on any of its sliding surfaces, a feature 
of value in handling heavy work. 

Either single or double screw vises are furnished with 
this shaper. The double screw vise has the advantage of 
clamping taper pieces without the use of extra jaws or shims, 
while the single screw offers the advantage of a little faster 
operation. One wrench only is required for the vise, tool 
post screw and various other clamping nuts for adjusting the 
shaper to its work. One valuable feature of both thes. vises 
is the design of the swiveling base which uses only four 
bolts for both swiveling and securing the vise to the table. 
This permits a very material reduction in the height of the 
vise. 

The machine is provided with an automatic power feed 
for the head with a ball lever for engaging or disengaging 
this movement. Means are provided for automatically 
stopping the down feed at any desired depth. 

Various attachments such as index centers, circular feed- 
ing table, and cone arbor are furnished. The method of driv- 
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ing these attachments is illustrated on the cone arbor shown 
in the illustration. In this arrangement what was the cross 
feed engagement lever now becomes the control lever for the 
cone arbor, the cross feed being actuated by hand as needed. 














The Cincinnati Shaper Equipped with a Double Screw Vise 


Speeds are furnished up to 138 strokes per minute for 
fast work in short strokes. There is also a range of feeds 
from .010 in. to .170 in. 


A Power Feed Rip Saw Requiring Small Floor Space 


the American Saw Mill Machinery Company, Hack- 

ettstown, N. J., for plants requiring a medium weight 
machine of large capacity. 

The ripping guide slides are on a flat steel bar. 


A POWER or hand feed rip saw has been designed by 


It is 

















A Rip Saw for Plants Requiring a Medium Weight Machine of 
Large Capacity 


equipped with a handy locking device, and may be entirely 
removed by releasing the clamp screw. Provision is made 
for ripping 18 in. between the guide and first saw or 26 
in. between the guide and the saw when placed at the outer 
end of the mandrel. The table is provided with a gradu- 
ated index scale for setting the guide. It measures 32 in. 
wide by 64 in. long, is heavily ribbed and accurately planed 
and fitted. 

A removable plate on the outside over the mandrel pro- 
vides for easy access to the saw. A wood plate or throat 
piece may be substituted when gang saws are used for rp- 
ping narrow materials. The mandrel is 1 15/16 in. in diam- 
eter and is turned to 134 in. at the saw fit. By removing the 
plate or the throat piece, the saw may be quickly taken ol. 
There is a space of 8 in. between the inside and the outside 
collars and a set of fill-up collars is provided. One or more 
additional saws may be used for ripping slats, pickets and 
handle stock. 

The feed rolls are 5 in. in diameter, 4 in. wide, are cor- 
rugated and made in two sections. A feed spur is provided 
to work between the front feed roll sections and a divider 
between the rear roll sections which may be removed when 
not needed. Smooth feed rolls may be furnished when pre- 
ferred. The feed rolls are carried in adjustable frames and 
are adjusted independently of each other. They are pre 


vented from dropping below a desired point by means © 
convenient adjusting screws. They may be quickly raised 
or lowered to suit the thickness of stock. By locking the 
swing frame which carries the front roll, the entire weight 
of the feed mechanism is on the front roll, making 4 ver) 
The entire feed mechanism 


powerful feed for heavy work. 
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sed and locked in position out of the way for hand 


are three feeds which are 41 ft., 78 ft. and 156 ft. 


and by a change of one feed pulley, three addi- 


es of feed may be obtained. The hold down for 


is under spring tension and may be raised to 
vork. It also acts as a protection for the operator 
cidents. 
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in. above the table when it is at its lowest point. 
may be raised 414 in. by means of a convenient crank, and 
may be locked in any position. 
in. diameter by 8 in. face measurement with a speed of about 
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The saw furnished is 20 in. in diameter and projects 634 
The table 


The mandrel pulley is 8 in. 


1,900 r. p. m. 
A motor which will furnish from 10 to 20 hp. is recom- 


mended to drive this machine. 


Portable Hydraulic Crack Pla Pros 


OL which has demonstrated its value in railroad 
iehouse service for forcing crank pins and which 
ow being more generally introduced for this pur- 
own in Figs. 1 and 2. This press, made by the 
Elmes Engineering Works, Chicago, has been de- 
ecially for removing and applying crank pins with- 
ng the driving wheels from under the locomotive. 
the ready portability of the press, however, it can 

where, either in the enginehouse or in the locomo- 

Shop. : 
ngement of the press for removing crank pins is 

n Fig. 1. The two bars of the press extend be- 
lriving wheel spokes, the sleeve covers the crank 
extension on the yoke backs the crank pin out 
» on operation of the press. For applying the 
or resistance beam is reversed, as shown in 
sleeve dispensed with and the pin readily forced 
ise of this plain yoke resistance beam makes the 
eable for a variety of other operations such as 











height of the center of the ram from the floor is 11% in. The 
pressure is obtained by means of a heavy-duty, hand-operated 





Crank Pin Press Pushing Pin into Wheel 


pump with a hydraulic gage to indicate the pressure. The 
press is also provided with a rack and pinion and reversing 




















lying or removing rod bushings, driving box 


ine is made in sizes of 100 and 


200 tons 


stroke of the ram in each case being 12 in. and 
tween the bars being, respectively, 12 in. to 


16 in. to 21 in. 


The distance from the ram to 
head in both presses is 3 ft. 2 in. and the 





A Hydraulic Hand-Operated Portable Crank Pin Press 


gear. The cylinder and pump is supported on a base frame 
set on three truck wheels. Thin machine oil is used in the 
ram. 


The movement of the various parts of the ram about the 
enginehouse is not as difficult as might be expected from 
the illustrations. The main part of the press can be readily 
moved on the three-wheel truck on which it is mounted. The 
sleeve spacer and bars are readily detached and can be moved 
separately on ordinary hand trucks used for transporting 
small locomotive parts. The time required to set up one of 
these presses is approximately 20 min. for two men, and the 
normal time required to press out a pin is about 5 min. 
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A 40-Inch Stroke Crank Planing Machine 


N railroad repair shops there are to be found a number 
of single-piece jobs which exceed 32 in. in length. The 
Newton Machine Tool Works of the Consolidated Ma- 

chine Tool Corporation ef America, Philadelphia, Pa., has 
built a 40-in. stroke machine to take care of such work. 

This machine was primarily designed for machining cross 

heads, driving boxes, shoes and wedges, rod and driving 
box brasses and other short stroke work which otherwise 
would have to be done on a planing machine. It combines 
the features of a planing machine, such as rigid uprights, 
an adjustable cross rail and a tool slide, with the one de- 
sirable feature of the crank shaper, namely, a fixed stroke 
at varying speeds which are of sufficiently wide range to take 
care of the machining of bronze, iron and steel. 

The machine has a number of operating conveniences. 

One of these is a brake and clutch control which permits 
the stopping, starting and jogging of the table for tool- 

















A Rear View of the Newton 40-Inch Planer 


setting by means of a self-locking lever which eliminates 
any possibility of the machine starting up and endangering 
the operator. The stroke adjustment is made by a small 
steel pinion meshing with a forged steel ring gear, bolted 
and dowled to the friction, and on which is mounted a dial 
graduated in inches to indicate the length of stroke desired. 

The table is driven by a helical pinion meshing in a 
large bull gear. Into this gear is fitted the friction stroke 
adjustment disc which carries the crank-pin that actuates 
the rocker arm. All gears are fully enclosed to run in oil. 
The table is of double plate construction, five inches in 
depth over the bearings, with five machined tee slots and a 
chip pan at each end. The scotch yoke, which is used for 
driving the table, gives a relatively uniform cutting speed, 
with the advantage of a slow starting speed and a quick 
return which is in the ratio of 134 to 1. The table has a 
20 in. adjustment for positioning the work, which can be 
done while the machine is running, by means of a screw, 





and provision is made for solidly clamping for the cutting 
operation. Six changes of speeds are provided through a 
gear box of the sliding gear type, all gears being hardened 
and fully enclosed to run in oil. 

The cross rail is strengthened by increasing the section 





Fk 


Machining a Crosshead on a 40-Inch Stroke Newton Planer 


and is securely fastened in position by a square clamp on 
either side which has been increased in width. It is ad- 
justed by power through the table lifting screws, and is of 
a deep box section gibbed to the uprights for side cutting, 
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A 40-Inch Planing Machine Adapted to Railroad Shops 


with double strips for clamping in position. The clamp!g 
arrangement on the saddle and vertical slide have both been 
improved to insure more secure fastening. The clapper box 
and clapper are of forged steel instead of cast iron. A fric- 































tion 
lati 


pro’ 
side 
ribl 
dep 


base 


and 
han 
ated 
just 
of | 








Mas 
tion 


Pa, 

it ¢: 
The 
tion 
ay 
wor 
cont 
4 Sl 
side 


plat 


4 ft 





ting 
ha 
ned 


tion 





aner 


ap on 
s ad- 
is of 
itting, 








— 


ps 


lamping 
th been 
per box 
A inic- 
















Tune, 1924 RAILWAY 





tion clamp is fitted to the cross feed screw to prevent oscil- 
lation when feeding. 

The base is a box-type one-piece casting with closed top, 
providing two surface bearings for the table, with angular 


side bearings and take-up gib. The base casting is stiffly 
ribbed. The uprights are box-section castings, 28 in. in 
depth with 632-in. faces and are bolted and doweled to the 
base and braced at the top by a deep section I beam. 

The vertical movement of the tool slide is equal above 
and below the bottom of the rail so that the amount of over- 
hang can be reduced to a minimum. The swivel is gradu- 
ated 35 deg. each way. ‘The slide has a hand vertical ad- 
ijustment which can be made at the head or from either end 
of the cross rail. A hand cross adjustment can be made 
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from either end of the rail. Power feed is provided to the 
tool slide in all directions, operating on the return stroke 
of the table. It is controlled by a ratchet box on the oper- 
ating end of the cross rail. 

All driving bearings are bushed, the important ones with 
bronze, and all gears and moving parts are either fully en- 
closed or covered so that the machine will meet the most 
rigid safety requirements. 

The drive is by a 10-hp. 1,200 r. p. m. motor or single 
pulley through a change gear box to the helical driving gear, 
which is 4% in. face and 37 in. in diameter. The face driv- 
ing gear is carried by an integral hub having a bearing 14% 
in. in diameter by 19% in. in length. The driving pinion 
is supported between bearings. 


An Electric Hoist Requiring Small Head Room 


N electrically operated chain hoist adapted to the rapid 
handling of light material has been placed on the 
market by The Clinton E. Hobbs Company, Boston, 














A Hoist Adapted to the Rapid Handling of Light Material 


Mass. The 
tlon in ] 


hoist has been constructed to permit its installa- 
ations where only low head room is available. 


The hoist is of steel construction and completely enclosed. 
The main drive is by means of a roller chain driving through 
a heat treated steel cut pinion and sprocket. The hoist is 
always in balance with or without a load. The center of 
support is directly over the center line of the load chain. It 
is lubricated by the Alemite system. ‘This system provides 
a main reservoir to oil tight main gear case and distributes 
the oil to all internal parts which greatly helps to reduce 
frictional resistance. 

The machine is equipped with three different types of 
brakes. The first type locks the load against downward 
travel; the second provides the lowering friction and has 
ample surfaces for the dissipation of the heat generated 
during the lowering, and the third is an external automatic 
band brake which prevents the drifting of the load when the 
current is shut off. This brake is adjustable against a spring 
which actuates it. 

The hoist is suspended by two heavy steel plates which 
directly suspend the chain sheave bearings, relieving the hoist- 
ing mechanism of all load stresses and providing a steel 
suspension for the load from hook to hook. This construc- 
tion makes these hoists applicable to any type of trolley or 
upper support. Any method of suspension desired can be 
furnished but the three standard types are hook suspension, 
plain trolley suspension and geared trolley suspension. 

The hoist is provided with an automatic stop at the top 
of the travel that will reverse the motor if necessary, which 
produces ample protection against over travel. This stop is 
self-resetting. The hoist has a factor safety of six through- 
out. 


An Industrial Crane Truck With a Lifting Capacity of 1,500 lb. 


CRANE truck with a lifting capacity of 1,500 lb. 
Which will carry a platform load of 4,000 lb., has 
built by the Crescent Truck Company, Lebanon, 


Pa. The boom swings through an arc of 180 deg. so that 
I can | up a load on either side or one end of the truck. 
The crane is of a compensating type with four fixed posi- 
Hons w] is operated by a General Electric motor through 
* worm gear reduction drum. The power unit is of the 
Vorm-driven type, and is operated through a standard drum 
ontroller, with a circuit breaker attached. The truck has 
* Suilic] small turning radius to permit it to enter the 
side doc a standard box car. 

Some ne dimensions of the truck are as follows: Load 
P Attorm in. by 44 in.; height of platform above floor, 
ms - ; over-all length, 9 ft. 3 in.; length of wheel base, 


ind diameter of head, 36 in. 








A Crescent Truck with a Boom Which Swings Through an Arc of 
180 deg. 
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The Pratt & Whitney 


HE Pratt & Whitney Company, Hartford, Connecticut, 
T has recently placed on the market a new 13 in. lathe of 
the Model B type, which is newly designed through- 
out. The lathe swings 13%4 in. over the bed and is 
available with beds 6 ft. and 7% ft. long. The maximum 
distances between centers are 32 in. and 50 in. respectively, 
for the geared head and 30 in. and 48 in. for the cone head. 
The Model B lathe is designed primarily for motor drive. 
By placing the motor in a cabinet leg beneath the head- 
stock, it is not only out of the way but is so far below 
the center of gravity that vibration from this source is prac- 
tically eliminated. A three-horsepower motor is the regu- 
lar equipment recommended for the machine and it is regu- 
larly equipped with a push button control, low voltage 
protection and full electrical equipment. 

The drive is by belt to the main drive shaft located at 
the rear of the machine and is geared from there to the 
headstock and feed mechanism. A friction clutch operated 
by a convenient shouldé¢r high control rod running the 
length of the bed is used for starting and stopping the ma- 
chine without stopping the motor. The clutch is a stand- 
ard Johnson friction clutch running in oil. 

The geared headstock is a new symmetrical design which 
characterizes the model B lathes. The speed changes are han- 
dled by convenient speed change levers from the front of the 
headstock, and a range of eight spindle speeds is provided 
from 18 to 525 r.p.m., which is sufficient to cover all the 
usual classes of work for which this machine is adapted. 

Hardened and ground gears are used in the headstock. 
These gears are of chrome vanadium steel and are cut by 

















The Pratt & Whitney Lathe With the Operating Levers Conveniently 
Arranged 


the Maag system, providing quiet and smooth operating. 
The back gears are situated beneath the spindle and are 
operated by an eccentric lever beneath the spindle nose 
which gives them a vertical motion for engaging and dis- 
engaging. This location completely does away with over- 
hanging part, and the result is a compact and symmetrical 
headstock which does not in any way hinder the maximum 
amount of light from reaching the work centers. 

The 13 in. lathe is available either with motor drive or 
single pulley belt drive when the geared head is used: 
The machine is also available with a standard cone head 
using a four-step cone pulley and countershaft. The back 
gears are placed beneath the spindle as in the geared 
head. An additional feature is the hand brake for quickly 
Stopping the spindle. It is operated by a broad lever placed 
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13 in. Model B Lathe 


in the same position that the operator formerly used in 
placing his hand on the cone to stop the spindle. 

The hole through the spindle is 1 5/16 in. in diameter, 
and the taper hole in the nose is ground to a No. 13 Jarno 
taper. The spindle nose has both flat and tapered seats 
in addition to the threaded portion so that an accurate face 
plate seating is always assured. 

The feed gear box is designed so that a rocker lever and 
a ratio lever work in conjunction with a direct reading 
index plate, and any desired feed or thread per inch may be 
instantly set by placing these two levers in the correct re- 
lation to the one plate, which eliminates the reading of 














The Motor for This Lathe Is Located in the Cabinet Leg Beneath 
the Headstock 


changes. There are 36 feeds ranging from .0012-in. to 
.0665-in. per revolution of the spindle. 

A lead screw and a feed rod are provided. A small 
gear shifting device is so arranged that when the feed 
rod is being used the lead screw is idle and vice versa. 
This reduces the wear on the lead screw to a minimum. 
A stop and reverse rod runs the length of the bed, which 
is so placed that it will protect the lead screw from damage 
from falling tools.or work. This rod forms a very con- 
venient method of controlling the feed of the tool. 

The apron is of the standard double wall construction 
and is so designed that no bevel gears whatever are used. 
Spur gear and worm drives carry the longitudinal and 
cross feeds to the carriage slide. ‘The usual hand wheels 
and power feed knobs are provided and in addition 4 
thread chasing dial allows the lead screw nut to be easily 
engaged at any one of four positions per revolution without 
hunting around to pick up the thread. 

A quick withdrawing device for convenient threading has 
been incorporated in the 13-in. lathe, which consists ol 
coarse and fine threaded screws so arranged that cither one 
may be engaged by the simple tightening of one of tw? 
bolts. When engaged, this device allows the tool to be 
completely withdrawn from the coarsest thread by 4 
quarter of a turn of the cross feed hand wheel. 

The handwheel on the compound rest is mounted at a? 
angle to afford knuckle clearance, and to enable the microm- 
eter dial to be more easily read. Other features of this 
machine are the tailstock with its wedge locked and gradu- 
ated spindle, the box form of bed with the two cabinet legs, 
and the general ruggedness of design throughout. A com- 
plete line of additional equipment is available. 
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[OUS types of motor driven erasers for drafting 
m practice have been tried out in the last few 
ars, but they all have had some objectionable fea- 
ch as excessive wear of delicate parts due to eccen- 























An Electric Eraser Which Will Clean Tracing Cloth Quickly and 
Not Tear It 

tric loading of motor; breaking of the flexible cable; exces- 

sive noise from the motor, and the tendency of the disk 

eraser through the drawing surface. Keeping these 

points mind, C. F. Seymoure, of Swarthmore, Pa., has 
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An Electric Eraser for Use in the Drafting Room 


designed an electric eraser that apparently has overcome 
these objectionable features. 

The machine is driven by a variable speed motor, which 
derives its power through an electric light socket attachment. 
The shaft of the motor to which the eraser holder is attached 
will run at three different speeds which are controlled 
through a three position lever. The eraser holder is a hol- 
lowed, longitudinally segmented, cone frustum with the in- 
side knurled and the segments brought in close contact with 
the eraser by a ring that slides over the lateral faces of the 
segments. 

The formula for the erasers was adopted after much ex- 
perimenting. It was found that if an abrasive was used the 
eraser would go through the drawing surface, and if no 
abrasive was used “glazing” resulted and the drawing 
was smeared. The abrasive used is powdered pumice stone, 
which gives satisfactory results. 

The machine weighs less than two pounds and is simple 
to operate. The starting device and the variable speeds are 
obtained by a small movement with the thumb of the hand 
holding the instrument. The motor speeds are controlled 
by “stops” in the field wiring. This eliminates a rheo- 
stat and as a result no heat is generated by changing the 
speed. The shaft of the motor is held at an angle of 45 
deg. with the plane of the table. The gyroscopic action of 
the motor armature tends to hold.the machine at a constant 
angle. The weight of the motor is just sufficient to give the 
proper pressure on the drawing surface to eliminate a glaz- 
ing of the eraser by the ink. It is only necessary to guide 
the machine with the fingers and it can be used any length of 
time in this position as the device is light in weight. 


A Pressed Steel Shaft Hanger 


PRESSED steel shaft hanger with a high factor of 
and interchangeability of standard parts is 
marketed by the American Pulley Company, 

Philad 1, Pa. 

Th ger is made entirely of pressed steel and is of the 

lour pr set screw type. It is of the parting variety which 

permit quick removal of the shaft or bearings by means 
yoke. The main frame of the hanger is con- 
| two stampings placed face to face, with in-turned 

Hangs nding the entire length of the leg, which provide 

! rigidity. The cross brace is integral with 

ing the entire frame rugged, serviceable and neat 


All lined parts are standard, which permits quick 
repal e made. ‘The bolts, nuts and set screws are of 
D mensions and are accessible and convenient for 
pla he four bearing nuts on the set screws, which 
Pps shaft load, are flushed with the inside edge of 

ning, which permits a minimum overhang. The 
anger is of simple construction. It is made of 
drawn seamless steel, which provides ample 
ustain the pressure of clamping bolts or lag 
; attachment of the foot to the oval frame legs 
= i¢ seamless flange on the foot, and is held in 

rivets carefully driven. The frame is smooth 
with | surfaces that eliminate dust pockets and pro- 

All joints are accurately matched. 

r is made in regular drops of 7 in. to 24 in., 





“an t haft sizes up to 3 in. A babbitted bearing box 
— nd the bearing is made accurately to size. The 
YOXES 


vided with capacious oil reservoirs. 

















A Two Part Shaft Hanger Which Permits the Quick Removal of 
the Shaft or Bearings 
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Automatic Chucking and Turning Machine 





N automatic chucking and turning machine designed The turret slide is of rugged construction and travels on 





tu 

to produce duplicate parts has been offered to the wide ways, so designed that all wear will be even and will new cl 
market by the Potter & Johnston Machine Company, not affect the accuracy of the machine. It has 10 in. longi- Hartfo 
Pawtucket, R. I. It is of unit construction, the headstock, tudinal adjustment by means of a hand crank and screw, and is 
turret slide, feed box and cross slide each being built as a and is securely clamped in any desired position by three this cor 
unit. The 
The base is of a heavy box section with wide ways. The a casehar 
guiding is all done on the front way. This is of a modified ; it for \ 
inverted V-section, which helps to insure accuracy in the accurat 
alinement of the turret with the headstock. previou 
The spindle, which is 534 in. in diameter, is made from center | 

a high carbon steel forging. The spindle gearing is made may be 
from heat treated steel. It runs in a bath of oil, and all insert 1 
the bearings are flood lubricated. much d 
There are 16 changes of speed between 9 and 185 r. p. m., Ball 


which are arranged in four sets of four automatic changes. 
Any group of the four changes may be obtained by the 
shifting of the hand levers on the front of the headstock, 
or by the speed change dogs. The feed gearing is driven 
from the spindle. There are 24 feeds in geometric pro- 
gression from .007 to .250 in. per spindle revolution. They 
are in three groups; namely, coarse, medium and fine feeds. 
Each group has an independent set of hand change gears, 
which are located on the feed box, any one of which may be The Potter & Johnson Automatic Chucking and Turning Machine 
thrown in mesh by the feed dog, or by the hand lever. The 

feeds are independent of the high, constant speed for idle bolts, besides being located by the adjusting screw. No 


movements of the turret-slide while withdrawing, revolving adjustment is necessary for revolving the turret. The tur- 

















and advancing the tools to the point of cutting. ret slide has 18 in. travel and may be equipped with either 
The slide cam drum is located directly under the cross mechanical or air control. 
slide and the cam roll studs are located in the cross slide, According to the character of the work being handled, 


thus making direct connection between the two. This en- from five to fifteen cutting tools may be used in simultaneous 
ables the slide feed to be made the same as the turret feed. operation, carried in the turret on the cross slide. Oil 
All thrust on the cross slide drum is taken up by thrust pump and piping may be furnished on machines handling 
shoes directly in line with the point of contact of rolls and material requiring a lubricant. The method of piloting all 
cam. Special cams may be easily and quickly attached with- boring and turning tools insures extreme accuracy of all 
out removing the cam drum. finished work coming from the automatics. 





A Handy Device for Spotting Cars 


HE Warren Steel Car Company, Warren, Pa., is manu- track to another and for spragging cars on grades. It is 
facturing a car moving device for spotting cars that are known as the Congo car mover. It is said that a loaded car 
to be loaded or unloaded, for moving cars from one may be moved 8 inches with a single downward stroke of the 

handle, and there is sufficient leverage provided so that 

two loaded cars may be moved at one time without any great 
effort on the part of the operator. 

Three grips or clamps are provided to hold the car mover 
on greasy or icy rails, one grip at each side of the rail and 
one in the back. The main body, consisting of the operat- Lise, 
ing lever and the operating lever shoe, are of cast steel. 














The side rail grips are of cast steel, casehardened, and the * Jacobs 
side die and rear die are made of tool steel. The other parts 
are made of rivet and spring steel and the handle 1s of 
maple. body to 
It is claimed that a car may be moved 40 ft. in a muinule, Pressure 
or the equivalent of 14 mile an hour on a level grade. The 4 chang 
device is so constructed that the operator can slide the cat ewer tu: 
mover along the rail and keep the car in continuous motion. js. T 
The operation starts with the workman standing in an UP “deg. 
right position and then pushing the handle downward t0 J Stength, 
within 8 or 10 in. of the rail. As the shoe has a sure gp An 01. 
on the rail, there is no danger of the operator’s knuckles be- raking 
ing struck or scarred against the rails. The wood 1s re he 
A Single Downward Stroke of the Handle Will Move a Loaded car {ully selected so as to eliminate knots and unusual gr me Proc 
8 Inches ing which would cause the handle to break. Vous 
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Tooth Key and Sleeve Type Chuck 


AC RACY, ease of operation and durability are fea- 


tures that have been kept in mind in the design of the 
new chuck made by the Jacobs Manufacturing Company, 
Hartford, Conn. It is of the toothed key and sleeve type, 
and is essentially the same as other chucks manufactured by 
this company. 

The body is made of steel of a special analysis, deeply 
asehardened. ‘The taper hole, however, is left soft, fitting 
it for use on a hardened and ground arbor. This hole is 
accurately ground and is of the same dimensions as those of 
previous designs. A hole is drilled and tapped through the 
center of the body and fitted with a threaded plug which 
may be easily removed with a screw driver if it is desired to 
insert rods or other material through the chuck which is a 
much desired feature. 

Ball bearings have been inserted between the nut and the 
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A Jacobs Chuck Containing Ball Bearings Between the Nut and 
the Body 

dy to 3 the friction, which not only reduces the 
ressure r d to tighten the chuck, but makes possible 
; change construction of the jaws and nut so that 
wer turn the sleeve are necessary to open or close the 
“Ws. The threads on the nut and jaws are machined at a 
ian pit vhich gives a more rapid action and greater 
ength. 

B, oil s inserted in the upper end of the chuck, 
eg ble to lubricate all of the working parts. 
vill roo ressure on the key in tightening the chuck 
tag same results as full pressure in chucks of 












































A Heavy Duty Vise 


"THE principal objects aimed at in the construction of a 
heavy duty vise are durability and strength. The Sim- 
plex vise, recently put on the market by the Simplex Tool 
Company, Woonsocket, R. I., embodies these principles. 
The particular feature of this device is that its slide is 
made entirely of steel, which adds greatly to its strength and 
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Simplex Vice with Steel Slide 


durability. The body of the vise is cast of a special grade of 
crucible iron. The jaws are interchangeable and are made of 
steel, hardened and ground. The steel slide screw has a 
machine cut square thread and is retained in place by a 
cap in front of the sliding jaw. The nut is of ample length 
and is made of malleable iron. 


A Staybolt Thinline Machine 
with New Attachments 


‘THE Warner & Swasey Company, Cleveland, Ohio, has 

added to its staybolt machine a forming, facing and 
turning attachment. The machine itself was described in 
the March, 1922, issue of the Railway Mechanical Engineer. 
With its present equipment it will turn and face the end of 








Attachments for the Warner & Swasey Staybolt Machine Which 
Permit Turning and Facing Before the Threading Operation 


the staybolt before the threading operation, which eliminates 
the chasers working on the rough scale. 

The forming tool, which prepares the head for the thread 
cutting is held on the cross slide. The threading operations 
are performed by two die heads mounted on the turret slide 
and are so adjusted that the threads are in continuous lead. 
The die can be adjusted to cut a continuous thread. The 
cutting-off cutter is held in a swinging tool holder. 

















GENERAL NEWS 





The condition of railroad equipment as reported by the Inter- 
state Commerce Commission for April was: 6,290 locomo- 
tives inspected by the Bureau of Locomotive Inspection and 
3,078 or 50.5 per cent found defective; and 399 were ordered out 
of service. The Bureau of Safety inspected 89,131 freight cars, 
of which 4.7 per cent were found defective, and 1,983 passenger 
cars, of which 1 per cent were found defective. During the 
month under review 20 cases involving 45 violations of the safety 
appliance acts were transmitted to various United States attor- 
neys for prosecution. 


The Chicago, Milwaukee & St. Paul is sending one of its 
largest electric locomotives on a three-months’ tour of the states 
east of the Mississippi to allow the people of that part of the 
country to become familiar with the locomotives used in the 
Cascade Mountains. The engine will be exhibited in Detroit, 
Mich., Cleveland, O., New York, Philadelphia, Pa., Boston, Mass., 
and other New England cities. It will then be taken to Washing- 
ton and Baltimore and from there will be sent back to Chicago. 
It will be accompanied by a coach fitted up with a lecture room 
and a car for the use of members of the party. Motion pictures 
of electrified trains moving through the mountains will be shown. 


Wage Statistics for February 


The number of employees reported by Class I railroads for 
February, 1924, was 1,753,289, an increase of 3,362 or 0.2 per cent 
over the number reported for the previous month, according to 
the Interstate Commerce Commission’s monthly summary of wage 
statistics. Compared with the terms for the same month last 
year, the summary for February, 1924, shows a decrease of 1.7 
per cent in the number of employees, and a decrease of 1.0 per 
cent in the number of hours reported; but owing principally to 
an increase in the average hourly earnings, the total compensation 
shows an increase of 0.2 per cent. 


Labor News 


The United States Circuit Court of Appeals has affirmed a de- 
cision of the United States District Court for the Western division 
of the Western district of Missouri in which a man was held in 
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ployees 


Six New Storage Battery Cars on C. N. R. 


The Canadian National will commence to operate within a few 
days six new storage battery cars. 
from Montreal to points nearby and will add considerably to the 
suburban service at present being given by the system. 

These cars are 53 ft. long, about 9 ft. wide, 12 ft. high, have 
vestibule ends and can be operated from either end. 
has a mahogany finish and is equipped with canvas-lined rattan 
There is seating accommodation in each car for fifty pas- 
sengers, in addition to baggage space. 


has 


Labor Board Decisions 


contempt of court for violation of the injunction against strike 
violence, granted during the strike of shop crafts employees jn 
The defendant, although not a striker, had participated in 
an assault on a St. Louis-San Francisco employee who had con- 
tinued at work. The plea that the act had been committed in the 
Southern division of the Western district of Missouri and was 
therefore outside the jurisdiction of the court of the Western 
division was over-ruled by the Court of Appeals. 


JURISDICTION OF LABor Boarp.—The Labor Board, in the dis- 
pute between the Federated Shop Craits and the Great Northern, 
has rendered a decision that it is without jurisdiction in disputes 
between a railway and men not in its employ. 
to a memorandum agreed upon by the Great Northern and a 
representative of its striking shopmen which set forth conditions 
upon which they would be returned to their former positions. The 
Labor Board recognized the fact that the strikers were referred 
to in the memorandum not as employees but as “former em- 
‘applicants for employment.” 
the Federated Shop Crafts for the reinstatement of one of the 
strikers was denied by the Labor Board.—Decision No. 2302. 


The Steel Car Bill 


sub-committee of the 
made a favorable 


Senate committee on 


report 


LOCOMOTIVE REPAIR SITUATION—FORMER METHOD OF COMPILATION 





This case related 


The application of 
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No. No. No. held for No. held for 
locomotives No. stored repairs req. Per repairs req. 
Date on line serviceable serviceable over 24 hours cent less 24 hours 
Ce ee are i 64,453 48,905 576 13,587 21.1 1,962 
oS Sere ares ae 64,559 50,107 914 12,801 19.8 1,651 ae 
EN Geetied auwwawse: rae ‘ 63,906 52,456 2,181 10,326 16.2 1,124 1.8 
MeN B cicencsccans ne 63.982 54,159 2,620 8,789 13.7 1,034 1.¢ 
1924 
Lee > Ae ees PF 64,406 54,031 5,061 9,395 14.6 980 
LOCOMOTIVE REPAIR SITUATION METHOD OF COMPILATION 
No No. No. req. No. req. 
locomotives No. stored classified Per running 
Date on line serviceable serviceable repairs cent repairs 
February 1 .... ‘ 64,377 53,586 4,116 5,919 9.2 872 
OS Gare er re ‘ 64,431 53,127 3,800 6,047 9.4 S207 
PETAL, =isickaiee-s « Raaren 64,363 52,805 4,648 6,128 9.5 5,430 
eee ead ae 64,330 52,890 6,079 6,105 9.5 5,335 
FREIGHT CAR REPAIR SITUATION 
- . as 
N Cars Awaiting Repairs Per cent of cars Month Heavy 
Date freight car ——- —~—~--' ———--——, awaiting 1923 
1923 on line Heavy Light Total repairs 
January 1 ......... 2,264,593 164,041 51,970 216,011 9:5 
i See ~e2+ 2,296,997 154,302 52,010 206,312 9.0 
me ey 146,299 44,112 190,411 8.4 Pane osiseccs I2E077 
a rar 2,270,840 118,563 32.769 151,332 6.7 September .... 114,064 
November 1 ........ 2,263,099 116,084 34,540 150,624 6.6 October .... 117,254 
December 1 ........ 2,270,405 116,697 38,929 155,626 6.8 November 104,761 
1924 
TOMES 2 aces. 50:00 2,279,363 118,653 39,522 158,175 6.9 December 87,758 
1924 
oe re 2,269,230 115,831 45,738 161,569 7.1 PADRAET os. 76,704 
SS eee 2,262,254 119,505 49,277 168,782 7.5 February 70,056 
[= SAE rr » Saree ol 125,932 46,815 172,747 7.6 March <2... 77,365 
PE kc:cce wae cidcesta's: ART FORO 131,609 47,666 179,275 72 Vo: are 75,352 
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persons employed on railway express cars, railway 


cars and railway express-baggage cars,” with certain 


including a change in the effective date to July 1, 
that date the bill provides that all such cars and their 
be of such construction, style and strength and fur- 
ch manner as shall be required by the Interstate Com- 
nission, and that the commission shall not allow to be 
ch car not constructed of steel or steel underframe or 
ndestructible material, except that it may grant relief 
juirement for short trains or trains operated for short 
low rate of speed and the requirements will not 

he cars are locked or sealed and not carrying persons. 
1, 1927, such cars accepted for service or contracted 
required to be of steel and in accordance with regu- 

by the commission. The amendments are intended 

e of the objections made by the railroads on the 


x pense. 


lk Used in Locomotive Instead of Coal 


Rock Island & Pacific, on April 24, ran a special 


ve cars carrying 200 children, from La Salle street 
ist street and return, a distance of 20 miles, using lumps 


| milk as fuel instead of coal. The run was made at 
Dr. Herman N. Budesen, health commissioner of 
wished to emphasize and advertise his axiom, “Milk 

1 body as fuel is to the locomotive,” which he is 
campaign to educate children regarding the value of 
locomotive was first fired with coal but fire was tain- 


hout the run with briquets of dried milk made 
the occasion. The heat given off per pound of 


tated to be 10,000 B. t. u., while that of coal is 11,000. The 


consumed during the run was greater than the 
1 that is used on the same run ordinarily. 


Court News 


y Act—Hanpuotps Must BE FAsTENED WITH 
In an action for injury to a switchman it ap- 

ile stepping from the footboard of a tender while 
in motion his glove caught in a cotter pin used to 
lhold and he was thrown down and dragged. The 
Appeals, Fifth Circuit, holds that sections 2 and 5 
Safety Act are extended by the amendment of 1915 
the Interstate Commerce Commission’s rule re- 
lds on switching locomotives to be securely fastened 
rivets is valid, and that the substitution of a cotter 
failure to comply with the act as to render the 
le, regardless of its negligence—F. W. & D. C. v. 





858. 
CARS ORDERED, INSTALLED AND RETIRED 
No. No. retired No. owned 
installed from service or leased 
during during at end of 
quarter quarter quarter 
Se ee: 792 679 54,370 
ae 513 555 54,328 
55 ch Stn, set Roy ak 553 531 54,349 
er ees nate a 861 948 54,262 
er) ae 2,719 2,713 Sear 
ianatte cerns 699 431 54,519 


Service Division, A. R. A. quarterly report of passen- 

55 . Figures cover only Class I roads reporting to 
1 and are not therefore strictly comparable with figures 
lumns of table. 


[OTIVES INSTALLED AND RETIRED 


ggregate Retired Aggregate Owned at Aggregate 
tractive during tractive end of tractive 
ffort month effort month effort 
2,342,517 260 7,191,302 64,720 2,506,469,651 
665,487 301 7,935,709 64,827 2,520,200,846 
154,713 282 7,741,395 64,879 2,532,085,380 
260,423 316 8,738,378 64,896 2,541.607,425 
28,895 178 4,447,721 64,989 2,552,694,953 
96,088 175 4,906,435 65,029 2,559,519,253 
457,064 181 6,033,173 64,911 2,560,076,766 


y Car Service Division, A, R. A., published prior to 
relative to progress, made on A. R. A. transportation 
recently in greater detail given in form C. S. 56-1. 
se roads reporting to the Car Service Division. They 
eceived from builders and railroad shops. Figures of 
firements alike include also equipment rebuilt to an 
that under the accounting rules it must be retired and 
ent statement as new equipment. 
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MEETINGS AND CONVENTIONS 
New Program Arrangement for the A.S.T.M. Meeting 


As previously announced in these columns, the twenty-seventh 
annual meeting of the American Society for Testing Materials 
will be held at the Chalfonte-Haddon Hall, Atlantic City, N. J., 
on June 24 to 27. A departure is being made this year in the 
arrangement of the program by which parallel sessions will be 
held practically throughout the meeting with no afternoon sessions 
after the first day. Registration starts on Monday, June 23, and 
that day and Tuesday morning have been reserved for committee 
meetings. The general arrangement of the program is as follows: 

Tuesday, afternoon, symposium on corrosion resistant, heat re- 
sistant and electrical resistance alloys; and coal, timber, rubber 
and textiles ; evening, continuation of symposium; and paints, petro- 
leum products, insulating materials and thermometers. Wednesday, 
morning, non-ferrous metals, corrosion and metallography; and 
lime, gypsum and ceramics; evening, president’s address and ad- 
ministrative committee reports. Thursday, morning, steel; and 
road and paving materials and waterproofing; evening, methods 
of testing and nomenclature. Friday, morning, magnetic analysis 
and fatigue of metals; and cement and concrete; evening, wrought 
and cast iron and cast iron pipe; and concrete and reinforced 
concrete. 


New Officers for Canadian Railway Club 


C. E. Brooks, chief of motive power of the Canadian National, 
was elected president of the Canadian Railway Club at the twenty- 
second annual meeting and smoker of the club at the Windsor 
Hotel, Montreal, on May 13. In addition to the reading of the 
annual reports and the election of officers, a varied program of 
entertainment was provided by members from companies perform- 
ing at iocal theatres. 

Other officers elected were as follows: First vice-president, J. 
A. Shaw, electrical engineer, C. P. R.; second vice-president, E. R. 
Battley, superintendent of motive power, Eastern lines, C. N. R.; 
executive committee, J. Burns, works manager, C. P. R. Angus 
shops; W. F. Connal, mechanical engineer, C. N. R.; J. E. Muir, 
assistant works manager, C. P. R. Angus shops; T. M. Hyman, 
superintendent car shops, C. N. R.; G. Whiteley, assistant super- 
intendent of motive power, C. P. R., and W. A. Booth, director of 
safety and first aid, C. N. R.; audit committee, J. W. Fontaine, 
chief clerk to auditor of stores and mechanical accounts, C. P. R.: 
A. McDonald, assistant to superintendent of motive power, C. N. 
R., and E. G. Jackson, president and general manager of the In- 
ternational Equipment Company; treasurer, P. P. Reynolds, chief 
clerk to chief of motive power and roHing stock, C. P. R.; secre- 
tary, C. R. Crook, head timekeeper, motive power, Dewer shops, 
Cc. NR: 


Mechanical Division Program 


Division V—Mechanical, American Railway Association, will 
hold its annual meeting at Atlantic City, N. J., from June 11 to 
18, inclusive. The sessions will be held in the Greek Temple on 
the Million Dollar Pier and will extend from 9:30 a. m. to 12:30 
p. m., daylight saving time, except on Saturday, June 14, which 
will be available for the examination of exhibits. No sessions 
will, of course, be held on Sunday, June 15. 

On Wednesday, June 11, in addition to routine matters, there 
will be the annual address by the chairman of the Division, John 
Purcell, assistant to the vice-president of the Atchison, Topeka 
& Santa Fe; an address by President R. H. Aishton of the Ameri- 
can Railway Association; and reports of the General Committee, 
the Committee on Nominations and the Committee on Locomotive 
Design and Construction. 

On Thursday, June 12, there will be a discussion of the report 
on Shop and Engine Terminals and the following individual papers : 
The Modern Locomotive, by W. H. Winterrowd, assistant to 
president, Lima Locomotive Works; the Lehigh Valley Three- 
Cylinder Locomotive No. 5,000, by J. G. Blunt, American Loco- 
motive Company; the Relation of Track Stresses to Locomotive 
Design, by C. T. Ripley, chief mechanical: engineer, A. T. & S. F. 

On Friday, June 13, the reports on Locomotive and Car Light- 
ing and Electric Rolling Stock will be discussed. An individual 
paper on Development of the Electric Locomotive, by F. H. 
Shepard, director of heavy traction, Westinghouse Electric & 
Manufacturing Company, will also be presented. 

On Monday, June 16, Frank McManamy, of the Interstate Com- 
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merce Commission, will make an address and the following 
individual papers will be presented: Governmental Relations to 
Transportation, by W. R. Cole, president, Nashville, Chattanooga 
& St. Louis; Proper Training of Shop Supervisory Forces, by 
L. W. Baldwin, president, Missouri Pacific. There will also be 
discussions of the reports on Specifications and Tests for Materials 
and on Car Construction and the annual election of officers. 

On Tuesday, June 17, there will be a discussion of the following 
reports: Prices for Labor and Material, Arbitration, Tank Cars, 
Loading Rules and Safety Appliances. 

On Wednesday, June 18, the last day of the convention, the 
following reports will be discussed: Autogenous and Electric 
Welding, Brakes and Brake Equipment, and Wheels. 

Some time during the sessions of the convention an address 
will be made by W. R. Scott, president of the Southern Pacific, 
Texas and Louisiana Lines. 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs: 


ArrR-BRAKE ASSOCIATION.—F. M. Nellis, Room 3014, 165 Broadway, New 


York City. 
AMERICAN RarLtroapD MAsTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
AssociaTion.—C,. Borcherdt, 202 North Hamlin Ave., Chicago. 


AMERICAN RaILRoap AssociaTIon, Division V.—MEcHANICcAL.—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. Convention June 11-18, 
1924, "Atlantic City, J 

Division V.- —EQuipme nt Patntinc Diviston.—V. R. Hawthorne, 
Chicago. 

Division VI.—PurRcHASES AND Stores.—W. J. Farrell, 30 Vesey 
t., New York. Convention June 16-18, 1924, Atlantic City, N. ] 

AMERICAN Rattway Toot ForEMEN’s Assoctation.—J. A. Duca, tool fore- 
man, C. R. I. & P., Shawnee, Okla. Annual convention August 28-30, 
Hotel Sherman, Chicago 


AMERICAN SoctETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 


Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 23 
West Forty-third St., New York. 

AMERICAN SOCIETY FOR STEEL TREATING.—W. H. Ejiseman, 4600 Prospect 
Ave., Cleveland, Ohio. Next meeting September 22-26, inclusive, at 


Boston, Mass. 

AMERICAN SOCIETY FOR TESTING Matertats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meeting June 24-27, Chalfonte-Haddon 
Hall, Atlantic City, N. J. 

ASSOCIATION OF Ratirway E vectricaL ENGINEERS.—Joseph A. Andreucetti, 
Cc. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Semi- 
annual meeting June 12, Hotel Dennis, Atlantic City, N. J. Annual 
meeting October 20-24, Hotel La Salle, Chicago. 

CaNnaDIAN Rattway Crius.—C. R. Crook, 129 Charron St., Montreal, Oue. 
Regular meetings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 


Car ForEMEN’s ASSOCIATION OF CHIcAGO.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, Il 

Car ForEMEN’s Association oF St. Lovis.—R. E. Giger, 721 North 23rd 
street, E. St. Louis, Ill. Meetings, first Tuesday in month, except 


June, July and August, at the American Hotel Annex. St. Louis. | 
Central Raitway Cius.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 


Regular meetings second Thursday, January to November. Interim 
meetings second Thursday, February, April, June, Hotel Statler, 


Buffalo, N. Y. 

Cu1eF INTERCHANGE Car INSPECTORS’ AND CAR FoREMEN’S ASSOCIATION. — 
A. S. Sternberg, Belt Railway, Clearing Station, Chicago. Annual 
meeting Hotel Sherman, Chicago, September 23, 24 and 25. 

CiNcINNATI Rattway Crius.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. 

CLEVELAND STEAM Raitway Crus.—F. L. Frericks, 14416 Adler Ave., Cleve- 
land, Ohio. Meeting first Monday each month at Hotel Cleveland, 
Public Square, Cleveland 

INTERNATIONAL RAILROAD MastTER BLackKsMiTHsS’ AssocraTion.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 19, 20, 21. 

INTERNATIONAL RAILWAY Fuet Assocration.—J. B. Hutchinson, 6000 Michi- 
gan Ave., Chicago, III. 

INTERNATIONAL RatILway GENERAL ForREMEN’s AsSOCIATION.—William Hall. 
1061 W. Wabash St., Winona, Minn. . Annual convention September 
9 to 12. Hotel Sherman, Chicago. 

MastTER BorLeERMAKERS’ ASSocIATION.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. 

New EncLanp RatLroap Cius.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Regular meetings second Tuesday in month, ampere June, July, 
August and September, Copley-Plaza Hotel, Boston, Mass. 

New York Rattroap Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August at 
29 West Thirty-ninth St., New York. 

NIAGARA FRONTIER Car MeEn’s Assoctation.—George A. J. Hochgreb. 623 
Brisbane Building, Buffalo, N. Y. Regular meetings January, March, 
May, September and October 

Pacitric Rattway CLus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings second Thursday in month, alternately in San 
Francisco and Oakland, Cal 

RatLtway CLus oF GREENVILL! G. Charles Hoey, 27 Plum St., Greenville, 
Pa. Meetings last Friday of each me nth, except June, July and 
August. 

Rattway Cuiup or PitrssurcH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular meeting fourth Thursday in month, except June, 
July and August, Fort Pitt Hotel, Pittsburgh, Pa. 


St. Louis Rarrway Cruzs.—B. W. Frauenthal, Union Station, St. Louis, 
Mo. Regular’ meetings second Friday in month, except June, July and 
August. 

SouTHEASTERN CARMEN’S INTERCHANGE AssocIaATION.—J. E. Rubley, Southern 


railway shops, Atlanta, Ga 

TRAVELING ENGINEERS’ AssocrtatTioN.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chicago. 
September 9-14, 1924. 

WESTERN Raitway Crus.—Bruce V. Crandall, 605 North Michigan Ave., 
Chicago. Meetings third Monday in each month, except June, July 

and August. 
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The Vanadium Alloys Steel Company, Latrobe, Pa., has removed 
its New York office to 270 Madison avenue. 


The Equipment Specialties Company has moved its Chicago 
office to room 936, 310 South Michigan avenue. ' 


The Union Asbestos & Rubber Company has moved its Chicago 
office to room 936, 310 South Michigan avenue. 2 


The Ohio Injector Company is planning the construction of 
a three-story addition to its factory at Wadsworth, Ohio. 


The Sullivan Machinery Company, Chicago, has moved 
Pittsburgh office to Rooms 517-520, Farmers Bank building. 


The Hutchins Car Roofing Company has moved its Chicag 
offices to the Straus building, 310 South Michigan avenue. 


L. A. Marshall, service manager of the Industrial Works, Bay 
City, Mich., has been appointed sales engineer, with headquarters 
at Chicago. 

The Locomotive Stoker Company has moved its New York 
offices from 50 Church street to the new Westinghouse build- 
ing 150 Broadway. 


The Chicago district sales office and warehouse of the Garlock § 


Packing Company, Palmyra, N. Y., has been removed to 600 West 
Jackson boulevard. 


The Simmons-Boardman Publishing Company has opened an 
office at 74 New Montgomery street, San Francisco, Cal. Homer 
Beach will be in charge. 

The Austin Company, Cleveland, Ohio, has removed its Chicag: 
office from the Continental & Commercial Bank building to suite 
1300 Burnham building, 160 North La Salle street. 


Joseph T. Ryerson & Son, Inc., Chicago, has taken over the 
exclusive distribution of Lewis special staybolt iron manufactured 
by the Penn Iron & Steel Conapany, Creighton, Pa. 


William A. Lake, who 
has been connected with 
the Pantasote Company, 
New York, for the past 
15 years, has been ap- 
pointed sales manager of 
its railroad and marine 
department, for the dis- 
position of all Pantasote 
and Agasote products in 
those fields. Mr. Lake 
entered service of the 
Pantasote Company in 
its sales department on 
April 1, 1909, and was 
given charge of the rail- 
road and _ the _ entire 
marine fields, for the ter- 
ritory composed of the 
southern, the middle 
states, a few of the west- W. A. Lake 
ern states and the Island 
of Cuba. In the marine field Mr. Lake has built up a very larse 
business for the Pantasote Company. 





The Pressed Steel Car Company and the Western Steel , 
& Foundry Company have moved their Chicago offices to 60) 
Corn Exchange Bank Building, 134 S. LaSalle street. 


Harvey S. Patterson, manager of the railroad departmen 


Walworth Manufacturing Company, Boston, Mass., died on Apri 
6 at the Norfolk county hospital, Mass., at the age of 0°. 


e +h 
t of i 


Fred R. Cooper, general sales manager of the Gold Car = 
& Lighting Company, Brooklyn, N. Y., died at his home, pss 
brook courts, Washington, D. C., on May 10, after a short illnes 


D. S. Wood, district sales manager of the Niles-Bement- Poni 
Company, with headquarters at Philadelphia, Pa., has been trans: 
ferred to Chicago, succeeding Samuel G. Eastman who has beet 
granted a leave of absence. 
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No. 6 JUNE, 124 
— C. H. Smith, assistant secretary of the Westinghouse Air Brake 
~ Company, and director of clerical operations of all of that com- 
‘S wny’s interests, has, in addition, been elected vice-president of the 
Westinghouse Union Battery Company, Swissvale, Pa. 
“——"@ +. D. Albin, general sales manager of the Ingersoll-Rand Com- 
removed Milf ny, New York City, has been elected vice-president in charge of 
‘yrope: sales, and D. C. Keefe, assistant general sales manager, 
Chicag 5 been appointed general sales manager to succeed Mr. Albin. 
The Edwards Railway Motor Car Company, Sanford, S. C., 
Chine 5 decided to increase ‘its capital stock $500,000 and to begin 
bi tk immediately erecting additional buildings, and providing 
ecessarvy machinery to bring the output of the plant up to 30 
Ction of «sq month 
oe oll, general purchasing agent of the American Locomo- 
oved its MM sive Company, New York, has been elected vice-president in charge 
g. f purchase Mr. Carroll entered the service of the Chicago & 
Chics North Western about 
.. 1886 as a helper at a sta- 
a tion in Dakota. He 
rks, Ba learned telegraphy and 
quarters later served as operator 
and station agent. He 
w York was then transferred to 
se build- the accounting depart- 
ment in Chicago where 
Garlock he served consecutively as 
00 Wes travelling auditor an d 
general travelling audi- 
tor, until his appointment 
yened al in 1901 as_ purchasing 
Homer agent. He subsequently 
became general purchas- 
Chines ing agent for both the 
a olt Chicago & North West- 
| ern and the Chicago, St. 
Paul, Minneapolis & 
over the 


Omaha railroads. Dur- 
ng government operation 
of the railroads Mr. Car- 
ll was chairman of the Northwestern Regional Purchasing Com- 
the return of the railroads to their owners Mr. 

roll went on March 1, 1920, to the American Locomotive Com- 
as general purchasing agent, which position he held until his 
tment as vice-president in charge of purchases of the 


ufactured 


L. S. Carroll 





Davi well, formerly district manager of the Cleveland 
Williams Tool Corporation, Erie, Pa., has been 
pointe trict manager of the Chicago branch, with head- 


neh +} 
ALiUL Cc 


lartet s 549 West Washington boulevard, 'Chicago, succeeding 
ake D oe signed, 
E. W. Allen, formerly engineer and assistant manager of the 


t of the General Electric Company, with headquarters 
ica as been appointed manager of the engineering de- 
rtment that company and A. F. Riggs has been appointed 
to succeed Mr. Allen. E. W. Allen was born in 
uchanan, Va., on November 8, 1880, and was graduated from the 
irginia lytechnic Institute in 1900 with a B. S. degree in 
‘trica] He first entered the employ of the General 
ny in January, 1901, in the test department at 
nd in December of the following year he was as- 
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neering. 


very largt ‘igned lighting engineering department, where he remained 
Ml Sey 30, 1911, when he was appointed engineer of the 
; a Cag t. On September 1, 1913, he was appointed assist- 
Steel ye nt dists nager in addition to his duties as district engineer. 
es to rh he entered the military service and served two 
S. irned to the company in April, 1919. 
ent yer on \ ly, of the business staff of the Simmons-Boardman 
pon = DIS] mpany, publishers of the Railway Mechanical Engi- 
er, a ss manager of Railway Signaling and the Railway 
ir Heating etre ineer, two of this company’s publications, has re- 
ie, North a Mned 1 ize the E. A. Lundy Company, with headquarters 
rt illness the [rust Building, Pittsburgh, Pa., to take over the 
ent-Pon a ‘ec of a number of companies in the railway field. 
| * _ formerly with the Line Material Company, South 
een tral Milwau Fe ee 


, is manager of the line materials division, and 
formerly with the Matthews Engineering Com- 
, Ohio, is signal engineer of the new company, 


. has beet 


Earl M 


| any, S 
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PUNCHES AND SHEARS.—Bulletin No. 28, superseding Bulletin 
No. 8 and briefly pointing out a few of the prominent features of 
Morgan punches and shears, has recently been issued by the Mor- 
gan Engineering Company, Alliance, Ohio. 


Sprincs.—Catalogue No. 3, descriptive of coil and elliptic 
springs for steam and electric railway service, has recently been 
issued by the Fort Pitt Spring & Manufacturing Company, Pitts- 
burgh, Pa. 


BALL Jorints.—Bulletin No. 801 descriptive of improved Frank- 
lin ball joints, for which no specially molded packing gaskets are 
required, has been issued by the Franklin Railway Supply Com- 
pany, New York, 


Pire CLAmMps.—Bulletin No. 905, descriptive of multiple pipe 
clamps designed with a view of laying out the piping of a locomo- 
tive in the drawing room and showing the location of each clamp, 
has been published by the Franklin Railway Supply Company, 
New York. 


Dry Vacuum Pumps.—Bulletin No. 78-B, briefly describing 
steam driven and belt-driven, single-cylinder vacuum pumps, built in 
capacities ranging from 100 to 1,600 cu. ft. displacement per 
minute, has been issued by the Sullivan Machinery Company, 
Chicago, Ill. 


Atk Compressors.—Angle-compound power-driven air compres- 
sors of the belted and direct connected classes, and belt-driven air 
compressors of the single and two-stage types, are illustrated and 
described in Bulletins Nos. 77-H and 77-K, which have recently 
been issued by the Sullivan Machinery Company, Chicago, III. 


E.LectricAL History.—“Forty Years Ago” is the title of a 21- 
page booklet illustrated with pen and ink sketches, published by the 
Westinghouse Electric & Manufacturing Company. The booklet 
describes briefly electrical progress which has been made during 
the past 40 years and the relation of the Westinghouse Company 
to this progress. 


Cross-Drum Borters.—Bulletin No. 53, fully descriptive of the 
Heine M and MC types of cross-drum boilers, has recently been 
issued by the Heine Boiler Company, St. Louis, Mo. While 
cross-section views show only the different furnace arrangements 
for the burning of coal, the boilers may be adapted to the use of 
waste heat, powdered fuel, oil, gas, or any other fuel. 


FLue WeE.pers.—Bulletin No. FW, describing railroad flue 
welders for safe ending and salvaging boiler tubes and superheater 
flues, scrap salvaging, etc., and showing shop layout, comparison 
of costs, various electric methods of welding tubes and superheater 
flues, current characteristics, etc., has been prepared for distribu- 
tion by the Thomson Electric Welding Company, Lynn, Mass. 


STARRETT Toots.—A 352-page, illustrated catalogue, descriptive 
of fine mechanical tools, hacksaws, steel tapes, etc., has been issued 
by the L. S. Starrett Company, Athol, Mass. Sixty-two new 
tools, including angle gages, hold downs, pocket micrometer cases, 
tool bench gages, rolling mill gages, and a number of other tools 
which have been added to the Starrett line since the publication 
of the last catalogue, are among the 2,200 tools described. 


TRAMRAIL SysSTEM.—A general description of the Cleveland 
electric tramrail system of hoisting and conveying loads weighing 
4,000 Ib. or less, is given in Catalogue No. 3 recently issued by the 
Cleveland Crane & Engineering Company, Wickliffe, Ohio. This 
system is a combination of standardized rail, fittings and carriers, 
which have been developed to meet the demand for an inexpensive 
system for use in warehouses, foundries, machine shops, etc. 


SMALL Woop PRESERVING PLANT.—A small 4-page, illustrated 
booklet has recently been issued by Grant B. Shipley, engineer, 
Pittsburgh, Pa., descriptive of a small wood preserving plant 
which has been developed primarily for small users of timber. 
This type of plant is built in several different sizes and the text 
describes the different capacities, the advantages, the construction, 
the type of treatment and the method of operation. The arrange- 
ment, operation, etc., is similar to that used ih the large plants of 
the Century Wood Preserving Company. 
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General 


Howarp STILLMAN, mechanical engineer and engineer of tests 
of the Southern Pacific at San Francisco, Cal., has retired. 


F. E. Russet, assistant mechanical engineer of the Southern 
Pacific, at San Francisco, Cal., has been promoted to mechanical 
engineer, with the same headquarters, succeeding H. Stillman. 


R. M. Brown, engineer of motive power of the New York 
Central, with headquarters at New York, has been appointed as- 
sistant superintendent of motive power, with the same headquarters. 


The headquarters of G. B. FRaBeEL, assistant general superinten- 
dent of motive power of the Southwestern region of the Penn- 
sylvania, have been removed from St. Louis, Mo., to Columbus, 
Ohio. 


D. Woop, assistant mechanical engineer and assistant engineer 
of tests, of the Southern Pacific, has been promoted to engineer 
of tests, with headquarters at San Francisco, Cal., also succeeding 


H. Stillman. 


Master Mechanics and Road Foremen 


C. G. Gorr, master mechanic of the Southern at Spenccr, N. C., 
has been transferred to South Richmond, Va. 


J. 'S. Breyer, has been appointed master mechanic of the South- 
ern at ‘Charleston, succeeding J. L. Camtwell. 


C. G. HeNpERSON has been appointed master mechanic of the 
Southern, with headquarters at Charleston, S. C. 


T. J. Ciayton, whose appointment as master mechanic of the 
Texarkana & Fort Smith, with headquarters at Port Arthur, Tex., 
was announced in the May issue of the Railwuy Mechanical 
Engtiecer, was born on 
March 28, 1870, at Beth- 
alto, Ill. Mr. Clayton is 
a graduate of the Mober- 
ly, Mo., high school and 
of the Lake Forest Acad- 
emy. In September, 1888, 
he entered the employ of 
Wabash as a call boy at 
Moberly. He then suc- 
cessively served as ma- 
chinist apprentice, loco- 
motive fireman and 
engineer, resigning in 
1894. In 1895, he was 
appointed locomotive fire- 
man of the Cleveland, 
Cincinnati, Chicago & St. 
Louis at Mattoon, IIl.; 
in 1896, locomotive fire- 
man of the Kansas City 
Southern at Pittsburgh, 
Kans.; in 1898, locomo- 
tive engineer; in 1902, traveling air brake inspector; in 1905, 
district foreman at Mena, Ark.; in 1912 district foreman at De- 
queen, Ark.; in 1914, district foreman of the Texarkana & Ft. 
Smith at Port Arthur, Tex.; in 1916, district foreman of the 
Kansas City Southern at Dequeen; in 1918, master mechanic of 
the Texarkana & Ft. Smith at Texarkana; and in 1923, general 
foreman at Port Arthur. 





T. J. Clayton 


Shop and Enginehouse 


F. J. Myers has been appointed blacksmith foreman of the 
Atchison, Topeka & Santa Fe, with headquarters at Argentine, 


Kan. 


G. J. MEHL, gang foreman of the back shop of the Oregon 
Short Line at Pocatello, Idaho, has been appointed day roundhouse 
foreman, with headquarters at Glenns Ferry, Idaho, succeeding 
Harry Todd resigned. 
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E. B. Farreti, machinist, has been promoted to assistant en- 
ginehouse foreman of the Baltimore & Ohio, with headgi:arters a 
New Castle Junction, Pa. 


J. J. Wactey has been appointed assistant roundhouse foreman 
of the Baltimore & Ohio, with headquarters at Keyser, W. Va, 
succeeding W. A. Earnest, resigned. 


Harry M. Witson, roundhouse foreman of the Atchison, Topeka 
& Santa Fe at Raton, N. M., has been promoted to general fore- 
man, with headquarters at Wellington, Kans. 


E, F. FREDERIKSEN, assistant school and shop instructor of the 
Atchison, Topeka & Santa Fe at Albuquerque, N. M., has been 
promoted to assistant night roundhouse foreman, with headquarters 
at Raton, N. M. 


Purchasing and Stores 


T. E. Britr has been appointed storekeeper of the Baltimore & 
Ohio, with headquarters at Washington, Ind. 


H. E. Lircurretp has been appointed storekeeper of the Balti- 
more & Ohio, with headquarters at Baltimore, Md., succeeding 
T. E.. Britt. 


FRANK Justice has been appointed assistant storekeeper of the 
Boston & Maine, with headquarters at Mystic Wharf, Mass. 
succeeding David G. Akehurst, deceased. 


W. J. KEeLLEHER has been appointed purchasing agent of the 
Alabama & Vicksburg, with headquarters at New Orleans, La, 
succeeding T. H. Ryan, resigned to accept service with another 
company. 


H. E. Anperson has been appointed assistant purchasing agent 
of the Chicago, St. Paul, Minneapolis & Omaha, with headquarters 
at St. Paul, Minn., succeeding William Nelson who has resigned 
to engage in other business. 


Louts Lavolr, whose appointment as general purchasing agent 
of the Canadian National, with headquarters at Montreal, was 
announced in the May issue of the Railway Mechanical Engineer 
was born at Rimouski, Que., on June 22, 1879, and in 1894 entered 
the service of the Intercolonial Railway at Moncton, N. B., as a 
junior clerk. He was employed in various clerical capacities from 
that time until 1905 when he became assistant to the general man- 
ager, operating branch. In 1909 he was appointed a_ purchasing 
agent for the Canadian Government Railways at Ottawa and in 
March, 1910, became purchasing agent for the Department of Rail- 
ways and Canals (C. G. R. Lines and Dominion canals), with head- 
quarters at Ottawa. On January 1, 1919, he was appointed assist- 
ant general purchasing agent of the Canadian National at Toronto 
and on December 1, 1920, was promoted to general purchasing 
agent. With the formation of the present Canadian National Rail- 
ways, Mr. Lavoie was appointed purchasing agent at Toronto and 
held that position until his recent promotion. 


Car Department 


C. T. Rostson, car foreman of the Baltimore & Ohio at Garrett, 
Ind., has been transferred to New Castle Junction, Pa. 


F. E. Cuesuire, car foreman of the Baltimore & Ohio at Sam 
dusky, Ohio, has been transferred to South Chicago, III. 


Rosert B. Hacerty has been promoted to car foreman of the 
Atchison, Topeka & Santa Fe, with headquarters at Gallup, N. M. 


H. E. Nectey has been appointed car foreman of the Atchison, 
Topeka & Santa Fe, with headquarters at Chanute, Kan, succeed: 
ing B. F. Ecord. 


A. W. Fiscuer, assistant car foreman of the Baltimore & Ohio 

~ e RfrAPp, no 
at Sandusky, Ohio, has been promoted to car foreman, succeeding 
F. E. Cheshire, promoted. 


O. L. Hort, car foreman of the Baltimore & Ohio at on 
Castle Junction, Pa., has been appointed general car foreman, wl! 
headquarters at Garrett, Ind. 


R. A. Ketst, car foreman of the Baltimore & Ohio at _ 
Chicago, Ill., has been promoted to general car foreman, wil? 
headquarters at Lorain, Ohio. 


B. F. Ecorp, car foreman of the Atchison, Topeka & Santa i 
at Chanute, Kan., has been appointed acting general car foreman, 
succeeding L. H. Klein, retired. 
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